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SiiLECT CoALMlTTilK OX 
NUTHITIOX AND HuMAX NkEDS 

Apnl 11, UJIS, 

HEARING ON FIlOSrilATE IIESEARCII AND 
DENTAL DECAY SCHEDULED 

Sonalor George S. .McGovoni (D -S.D.), chiurinaii of the Sol(;ct 
Connnittec on Nulrilion luul Ihiiiiini Needs, aniiounccvl todas*, a 
coinniiltcc licaring on .Monday, April IG, to lake Icsliinony on the 
sid)jtM:l of research into the use of ])hospliat.o.s to prevent dental decay. 

Senator liicliard itjchwoikor (R.-Pa.) will chair the hearing .scIiednJed 
to open al 9:30 a.m. in room l;]IS of the Dirkscn Building. 
. 'jiie purpose of the bearing will be to explore certain dental hcaltli 
(luestions raised dnrhig the cominiKec's recent hearings on the Tele- 
vision Advertising of Food to Children.^ 

It was brought lo the committee's attention during those licarings 
that cousiderable researcli has been conducted on (he ]3ossibilitios of 
adding phos])hates lo various fooilstuffs — ])J'csweelencd cereals and 
refreshjnent drink.s — lo ))clp reiluce the problem of dental decay in 
childrcPi. 

Some of the most extensive research in this area was privately 
conducted (hiring tiic ^isl decachj by Uio Genera! Foods Corporation 
with the special approval of the Fooil and Drug Administration. The 
connniltee's liearing will focus on tliese st.udies. 

Keprcsentatives of tlic Fooil and Drug Adinhnslration, as well as 
the General Foods C^orporation will testify. 

' » Sco papo n for schedule of hearings. 

(IV) 
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MONDAY, APBIL IG, 1973 

tI..S, Senate 

SlJLECT CO^IMITTEE OV 
NUTHITIOX AM) ilUMAX NeED.S 

Washimjioiii D.CJ. 
The Solccl. Conirnittco iiuU al 10:15 a.m., [)ursu{uit. to.call, in room 
131S of l.ho DirkscMi Biiildiiu^ the [lonornblc Kicliartl S. Scluvcikor 
prosidiiin-. 

Present: Somit.ors Sohwoikor and F(M"cy. 

SlafT mcinbors: Ivontiolh Schlossborti*. shift' tlireoinr; Marsluill 
Mutz, :issisl Mnl t'Oimsol ; Vernon M. Cn)eU;liens, duel*, miuorily 
stad": mid Elizabclh P. lloitell, pi'ofessionid sUft'. 

Senator ScMW EI KEu. Tbe SelecL Coniinitloo on Nulrilion nnd 
llnnuiu Noedi^ will plcai^e conic to order. 

[ want to begin by apologizing;; for tJio (k^lay in the bearings. Nnr- 
nially, 1 am vejy puiicUial, however thiir; moniinji; the administration 
elected to announce 274 base closnigs around the country. Each 
Stale and Appi'opria lions Committee nuMnber was well briefed on 
which States were a fleeted — 32 States were,, including my own — thus 
1 had lo be there to hear some of the bad news, I do apologize for 
being Inte, but, under the eircnmstanees, there wasn't miicli I couhl 
do about it. 

OPENING STATEMENT BY SENATOR SCHWEIKER, PRESIDING 

I would like to open by (lianking Senator McGovejn for asking 
me lo chair today's hearing of the Senate Select Comnjittee on Nutri- 
ti(m and Human Needs. 

'J'oday we will hear testimony on research into the use of pbosphates 
to control dental decay. Last month this cojumittee held hearings on 
television ad verlising of food lo (rhiidren wliich raised fjuestious 
about dental health. Specificnlly, we raise<l questions about the ef^cct 
of presweetened foods on chihlren's leetb. At that time, the subject 
of adtling pliospluites — a potential looth sirengthener — to various 
foodsLufFs as a means of deterring tooth decay was brought up. Wo 
arc going to look further at phosphate additives today. 

The General Foods Corporation has conducted extensive reseiirch 
on phosphate additives with the approval of the Food and Drug 
Adnrmistration, and representatives of botli FDA and General 
Foods are here today. 

General Foods has conducted tests, in the area of phosphate addi- 
"itli both cereals and beverageS; and we will be examining those 
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tests. Ojie specific test, wliicli was part of a series of ciglit tests on 
cereals, relates directly to the coniinitloe's honrings last inoiith. I'his 
particular test sliowvd that children eating prcswoelencd cereals 
tended to have more cavities than those citing nonpreswcotenod 
cereal, even though each chiltl had sweetened the nonin-eswcetenod 
cereal according to Ins own taste. Those results arc of groat concern 
to nie, and to the other members of this t:onnnittee. 

In nddition, General Foods conducted tests adding phosphates to 
certain beverage products. Results from those tests showed that 
when phosphates are added to funwiric acid — a frequent beverage 
additive used to produce tartness — the pliosphato lessened the damag- 
ing effect of the acid on tooth enamel. Fmnaric acid is a less expensive 
substitute for citii^ acid which is found in numerous beverages sold 
to the public daily. 

Although the l»earings today are directed toward phosphate re- 
search, I do not feel that additional facts concerning food products 
which are raised In-" this research should go unnoticed, especially in 
light of this conunittec's previous hearings on dental deca}^ in cliiidren. 

I feel that General Foods Corporation should be commended for 
their research in this field, and for their willingness to discuss tJieir 
findings with the connnittee. Their tests and fnuUngs can be most 
usefufto all companies and hidividuals concerned with making our 
food prothicts as nutritious and beneficial as possible. 

Senator Percy? ' 

STATEMENT OP SENATOR PERCY 

Senator Percy. Senator Schweiker, I am ver^^ pleased to be here 
this morning. I know of your own particular great interest and ex- 
pertise in this field, and I know you liave made a major contributio]i. 

I would like to join 3''0u in welcoming General Foods this morning. 
I have had a working relationship with management of General Foods 
for over 20 ^'-ears. Claire Frances, board chairman, and I served in 
starting educational television in this country'- — when we spent $22 
million of the Ford Foundation money in starting with tliis new 
concept. 

If I have any conflict of interest at all, it should be revealed that 
their past chairman has been a director of Bell and Howell Company, 
:and has been a very, very close friend of mine for inany, many 3'ears. 

But I look on the research that has been done in this field as ex- 
•ceedingly important. We are grateful that General Foods will sliare 
it with tlie general public and with us. Also, if I liave any critical 

Suestions, my friendship with the company will not in the least 
eter me from asking them. We are here to learn as much as wo 
possibly can . 
'Thank you. 

Senator Schweikeu. Thank 3^ou, Senator Percy. IVl like to call, 
then, as our first witness. Dr. Lloyd B. Topper, associat-e commis- 
sioner for science, Food and Drug Administration, Public Health 
Service. Dr. Tepper, we welcome you to the committee. Again, I 
apologize for the delay, we normally are not tardy. 

I wish you would identify your associates for the record. 
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STATEMENT OF DK. LLOYD B. TEPPEK, ASSOCIATE COMMISSIONEK 
FOR SCIENCE, ACCOMPANIED BY DE. OGDEN C. JOHNSON, 
DIRECTOR, DIVISION OF NUTRITION, OFFICE OF SCIENCES; DR. 
CLARENCE C. GILKES, DENTAL OFFICER, DIVISION OF SURGICAL- 
DENTAL DRUG PRODUCTS; AND MR. GERALD F. MEYER, DIREC- 
TOR, OFFICE OF LEGISLATIVE SERVICES, FOOD AND DRUG 
ADMINISTRATION, DEPARTMENT OF HEALTH, EDUCATION, AND 
WELFARE 

Dr. TiirpPER. Mr. Chairinau. thank you. IM like to introduce 
Dr. Ogden C. Johusou, to niv riu-ht, who is diroctor of the Division 
or Nutrition with the Bureau" of Foods. To my left, Dr. Clarence C. 
Gilkcs, dental officer, Division of Surgical-Dental Drug Products, 
Oflice of Scientific Evaluation. Bureau of Drugs; and Gerald F. 
Meyer, director of the Office of Legislative Services. 

Wo shall attempt to answer whatever questions you inigiit have. 

Wo are very pleased to appear before you this morning to discuss 
a now drug application (NDA) and investigational new drug (IND) 
applications submitted to the Food and Drug Administration (FDA) 
by General Foods Corporation. These petitions concern the addition 
of monosoilium dihydrogen phosphate to certain pre-sweeteiicd break- 
fast cereals and beverage mixes for the purpose of inhibiting dental 
caries. We will aslo attempt to address the committee's broader 
interest rogardmg the use of refined sucrose in foods. The Department 
of Health/Education, and Welfare (DHFW) certainly shares the con- 
cern of this committee with problems of liealth and nutrition which 
affect our population, including dental health and tooth decay. 

Si)ecificany, I should like to draw attention to the efforts conducted 
by the National Institute of Dental Research and the National Caries 
Program, which are specifically concerned to a large degree willi the 
problem of dental caries. 

Applic.\tion on Phosphates Submitted by Gener.\l Foods 

Now, first this morning, with respect to the petitions on phosphates 
wliicli were submitted by General Foods. In regard to the possible 
value of phosphates in reducing dental caries. General Foods Corpora- 
tion first submitted an IND application to us on September 21, 1964, 
to study sodium phosphates in a variety of prepared breakfast cereals 
for tlie purpose of inhibiting dental caries. 

On September 20, 1965, 1 year later, the firm submitted an NDA 
proposing the use of monosodium dih^^'drogen pliosphate in five pre- 
sweotened breaHast cereals, namely. Post Alpha Bits, Post (Jrispy 
Critters, Post Sugar Crisp> Post Sugar Sparkled Flakes, and Post 
Sugar Sparkled Rice Krinkles. 

FDA's review concluded that the clinical data submitted were 
insufficient to support the effectiveness of the substance, and the 
claims made in labeling. The application was considered ''incompleted 
and a letter wis issued on May 19, 1967, notifying the sponsor of 
this fact. 

This application was amended on January 3, 20, and 27, 1969, and 
finally resubmitted on February 12, 1969, with the specific claim that 
the substance — that is, the phosphate — . . . reduces cavities in 
children and adults who eat presweetened cereals.'' 
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Tlic FDA rovicw couchulod thai the application was ^^uot apprcv- 
ablo'' bee a u so of (Icfioicucics ia clinical data antl labeling. There wer(» 
problems in this rcsciirnh wliicli focused on n ratlier high dropout mir 
among participants in the study. In any study, one must be can tic; is 
wlien there is a loss of people wlio entered the study at the beginning. 

There was some question as to objectivity in the judgment of (lu? 
progress, in the cliaraeter nud extent of tlie caries in tlic uu)uth: the 
readings of the conditions of teeth seemed to be variable, and inter- 
pretation criteria were insulficient. 

The caries rate, even in controls, seemed to bo progressing at a ra(c 
which, if carried on for a numl^er of years, would have rcinoved all 
tlie teeth from the mouths of tliese children, The curve, wlien plotted 
from year to year, in other words, was such that a much higher caries 
rate was oxpericjiced than might be noted in any selected population. 
This implied that the readings of the condition of the teeth was not 
well controlled. There was some cpiestiou as to the juilgmenls which 
were made upon .avaminuiion of the (eeth of the participants in the 
])rograni. 

At any rate, General Foods withdrew their New Drug Application 
in a letter dated August 14, ]9{)9. 

The corporation also submitted lln*eo IND applications \n late 1900 
to study the use of monosodium diliydi'cgen pliosphate in n noncar- 
bonated, flavored; instant soft (hink mix (Ivool-Au!). its artiiicially- 
sweetened counterpart (Pre-sweeteiied Kool-Aid), and an oi-ange- 
flavored breakfast drink mix (Tang). Tlie purpose for a:li!hig this 
substance to these driidvS was to inhibit dental curies. 

In June 1970, the sponsor notified FDA that these studies v/ere 
discontinued because of the presence of cyclarnates in the product. 
Tlie letter further stated that one of the invest igji tors for thes(i 
studies found that' the beverage products used in certain of the 
studies without the additives resulted in a hicrher incidence of caries 
til an the same products with the additives. Altliougli (lie sponsor did 
not complete it;S review of these studies, it elected to add the substance 
to the products without making any specific nutritional claims for 
effectiveness of the additive. . 

Monosodium dihydrogen j)]ios]iliate is Generally Recognized As 
Safe (GRAS) for use in food products and, ])rovided no therapeutic 
claims are made, may be atkied without further FDA approval. 

Your staff luis nsked wliv-, based on the sponsor's letter, FDA did 
not alert the industiy and/or tJie public to tlie fact that Genej'ai Foods 
learned that certain pvosweetened cereals and beverages resulted in a 
shg'litly higlier incidence of tooth decay. In (lie simplest of terms, we 
do not believe i>his study was conclusive and it contains some con- 
tradicting evidence. 

I mentioned there was some donbt as to the rate of caries develop- 
ment. Thei*e was some question as to whether or not the observers 
knew the preparations which the subjects were receiving. In otlfer 
words, if an hidividual interpreting tlie condition of the teeth actually' 
I.new the group with wliich the subject was associated, tliere might 
be some introduced bias. 

Also, there was not entirely controlled consumption evidence. Tliat 
is to sa}'' that, in studies of this t^'pe, one ina,y infer that subjects eating 
presweetenened cereal nia.y have a higher caries rate. Tliis may he 
true, but it may be due to the fact that these children are eating more 
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(■oroal. Pcrhiip.s Liioso ccrouls arc J)U)ro appcjilin^^ lo Ihoso who oarthojv), 
niul tlicreforc the quantity consiuncd of the prcsweetoiiud A-arioly i.s 
t^riMiler than lhat which is coiisiiincil as swcclonctl by ihe consinucr 
hi/nself. 

This may occur even though prcwcigliod boxes arc distril)u(od lo the 
j)articipants. Jt is also unch'ar as to whjit cxtout other variables, such 
as the diets of participants iu ( iie stiu!^', may have affected the re.sidts 
obtanied, 

Al auy rate, I he- FDA did uot accept tlata submitted in Ihe NDA 
a^sufficieut basis lo approve tlie substance as a tirug; iind, conversely, 
could hardly consider the additional infornnition learned as a l)asis for 
a nnijor public or industry warning. Atlditionally, we Ijclicve there is a 
fairly widespread understanding that proilucts containing increased 
amounts of refined carbohydrates are nu)re likely to contribute to 
increased acidit}' in the mouth and subse(iuent tooth decay—dis- 
counting all other factors such as proper dental h3*gicne. Furthermore, 
we nre ctjncerned nbout tlie totnl phos])hate intake in the diet and its 
relationship to the metabolism of other minerals. 

In this context, additional pliosplnite may be very good for tlie 
teeth, but we are also concernetl about the relationship of plujspliates 
to t he total body welfare^ not just the teeth. 

RefIXED C.\ItBOHYDRATES Ii\ FOQD.S 

Now a few remarks nbout sugnr in foods in general. With regard to 
the broader issue of the use of refmcd carbohydrates — that is, sugar — 
in foods, tlie connnittee should understand that this is a complex 
matter. First of all, sucrose, the principal .simple sugar, is naturally 
present in many foods; and, whet.her occurring naturally or added, 
would have the same afl'ect. There is nothi?ig peculiar or distinctive 
about sucrose addetl as opposed to sugar wliicli is an intrinsic con- 
stitnent.of a food material. 

An evaluation of the effects of various foods on t;he prevalence and 
severity of dental caries nnist also take into consideration not only the 
composition of the total diet, but such factors as the freciuency and 
length of exposure to tlie food, the dental In^giene practiced by the 
individual, and the fluoride content of the available water supply. 

In considering the relationship of sugar to the total diet, it is appar- 
ent that an increase in the proportion of processed food in a diet will 
almost certainly lead to an mcrease in sugar consumption. The role of 
sugar as a functional ingredient in baked products, such as cakes and 
cookies, is essential and usually cannot be reduced without adversely 
afl-ecting the product. The use of sugar as a sweetening agent to in- 
crease the a;cceptability of certain foods has been practiced for along 
time both by manufacturers and consumers. This incliules the use of 
table sugar on products such as .breakfast cereals, fresh fruit, or home 
prepared desserts. 

Sugar as a component of confectionery products provides sweetness, 
and, in some cases, texture. In all cases, the .sugar t;hat is present is a 
possible contributor to the problem of dental caries. In this regard, 
the dental profession has been actively Avorking to educate the public 
to n.se more effective procedures of dental hygiene and limit their 
intake of food components which contribute to inq'eased dental caries. 
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Modification of tlie diet is obviously an individiiars responsibility. 
Ingredient labeling of food products does provide the consumer ^yitll 
useful information if there is a concern for the presence of sugar in a 
product. For most foods in the marketplace, the presence of sugar is 
identified in the product ingredient statement. For other foods, s\ich 
as some of the stand ardi^sed, canned fruit products for which such 
labeling is not required, the presence of sugar is imderstood by the 
consumer since the product is packed in what is defined as a "sinip/^ 

Many of these products, in addition, do carry an indication that 
sugar is a component of the "sirup." For some products, it is virtuall^^ 
self-evident by nature of the product that sugar is a major component. 
This is particularly true of candy and confectionery products and of 
many; dessert products which are considered by the consumer to be 
high in calories because of their sweetness and high sugar content. 

Concern has also been expressed at the apparent increasing quantity 
of sugar consumed through the vnder use of fabricated foods. Some 
have suggested that restraints should be put on the amount of s\igar 
that is present in food in order to change the consmnption pattern. 
However, such restraints on the use of refined sugar must be carefully 
considered in relation to the total diet. Those individuals who are now 
consuming a diet adequate in calories and are at an acceptable body 
weight would have to replace the eliminated sugar calories vnth other 
food calories. Those which are available are in protein, fat, and carbo- 
- hydrate in more complex forms such as starch. 

The replacement of sugar calories by protein woidd lead to a marked 
increase in the cost of the diet as protein is a more expensive^ dietary 
component. In addition, some health professionals question the 
desirability of raising protein levels to above the cun'ent level — which 
is more than adequate for much of the population.^ 

It would seem unreasonable to consider increases in the consumption 
of fat OS a substitute for needed calories. Concern about an (ixcessivc 
fat intake in the American diet has been raised by a munbcit* of experts 
in the field of diet and heart disease. 

Thus, the replacement of sugar ^vitli more complex carbohydrates 
would seem to be the onl}'- alternative in replacing needed calories, if 
the intake of simple sugars such as sucrose were reduced. 

Unfortunately, starch cannot replace sugar as a functional ingredi- 
ent nor as a sweetener in most of the products which consumers find 
desirable, and now purchase for routine use in their regular diet, 
Furthermore, such a total diet change would have to involve a major 
change in food consumption patterns with greater utilization of cereal 
products, such as bread and pasta; and a reduction in consumption of 
other products, such as canned fruits in sirup and baked products with 
a high sugar content. There wov\ld also have to be a marked reduction 
in the consumption of carbonated beverages, sweetened fruit drinks, 
and confectionery products — all of which make sizable contributions 
to the refined sugar in the total diet. 

Difficulties TO Implement Change 

To bring about this kmd of change is not simple, and is not likely to 
result from just calling attention to the presence of sugar. It woidd 
seem reasonable to assume that those who strongly ^advocate such 
dietary changes should be prepared to carefully consider and define 
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what changes would be nc(tcs.sary, and to recommend educational and 
iiiformationAl programs for consumers to see whether such changes 
can be made acceptable in reltition to tlie normal diet patterns witEin 
the United States. 

This committee is aware of the materials which are used by our 
population which have demonstrable adverse health ef!octs. Certainly 
tobacco is high on the list The connection between the consumption 
of tobacco products ami clearl}'' deleterious health effects is quite ap- 
parent. Cigarettes are so labeled, yet it is apparent that such labels 
and thft liriiited propaganda efforts, which we have launched in this 
direction, do not have a greafc influence on tobacco consumption 
pattwriis in this countrv. 

The committee should also understand that, except for fluoride, no 
substance has been conclusively sho^vn to liave a definite protective 
effect against tooth decay in man. Nevertheless, available evidence 
does justify the additional research now underway on several sub- 
stances including organic and inorganic phosphates. 

Of course, the phosphate approach is only part of the total problem 
of tooth decay. If the committee so desires, we could go into additional 
detail into the nature of the decay process which obviously concerns 
the tooth itself-— the microflora, the biological flora within the mouth, 
and the total spectrum of foods which are consumed. Certain constitu- 
ents of these foods support the nutrition of man. They also support 
the nutrition of the oral microflora which contribute to tooth decay. 

Unfortunately, the testing of dietary constituents is very difficulty 
siaco few human subjects are willing to eat one particular food reoru- 
larly for the length of time required for a properly designed controlled 
study. 

If additional substances are discovered with an ti caries proper ties^ 
there will remain the problem of how the factor can be applied. Unless 
the substances can be put in essentially all cariogenic foods, their 
effect woidd very likely be miuih reduced. 

• We are, of coiu'se, interested in the hivcsligation of iwxy substance 
which might promote improved dental health and we will do our 
utmost to expedite the evaluation of any agent which might be safely 
and effectively used for this purpose. 

We do not believe that an attempt to label products Avith a quantita- 
tive statement of the exact amoimt of carbohydrates present in the 
products is a reasonable approach, since not only the amount of 
carbohydrates but the quantity of food consumed and the tendency 
of the food to adhere to the surface of the tooth are all factoids which 
vtuy — may be just as important in contributing to dental caries. 

The important point here is that the absolute or relative amount of 
sucrose in any preparation is not necessarily the most relevant factor. 
We WYB concerned here with the timing, the duration, during which 
time such materials are in the mouth. One could eat a whole box of 
cookies at one sitting, and probably be much better off than eating a 
half a cookie every half hour. 

Significance of Food Adhesiveness 

Another important attribute of food materials is the adhesiveness 
of the food material itself. A statement of sucrose content does not 
have relevance to the adhesive properties of the food material which 
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U'OiiliI reflect the.. propensity of Llic ii^^csted iimt.ona! to adhere to 
Llie siirfjicc of the tooth. 01' course, ndhcieiice of the substance to the 
lootli is highly relevant to the ability ofthc ond niioro-orgauisnis to 
synthesize orgain*: acids which dcniinondize tlic tooth surfaces, 

. We do believe that presenting information on all food labials that 
olearl}''. identifies sugar as a major component is a significant step 
towards the goals ?>upportod by those concerned about refined sugar 
and dental decay. '^J'his, together with apj)ropriate education and 
iufprmation progrnnjs on dental hygiene and carci, diet, and efl'orts to 
provide the benefits of fiuoridatioii to increased segments of the^ 
population, should provide a realistic and coinprehensive approach 
to the retluction of (lental .caries. 

, \h\ Chainuan, we will be pleased to try to respond to any questions- 
which ^\oii or your group might have. 

.. Senator ScHWEiKEK. Thank you vei-y much. Senator Percy, woidd 
yon like to ask questions at tliis point? 

Senator Peucy. Mr. Chairnnm, when you have tiie Chair you 
ought to seize tlie opportunity. 

1 would like to. ask what the average person can do to most easily 
and best protect liimself against the possibility of decajr from sugar. 

I attended a luncheon one time, as J mentioned in one of our hear- 
ings, with the presitlent of the American Dental Association, who 
said that most of the thunage that is done after a meal is done in the 
first liour or so. He said that if a person would simply reach out and, 
take a glass of water after a meal, and. swish water around their mouth 
they would accomplish 95 percent of what could luive been accom- 
plit^hed by brushing their teeth, actually. And it/s.so much easier. 
* And T noticed that out of 1,500 people at the baiuiuet, 1,495 within 
the next 3 or 4 minutes, grabbeil a glass of watcvr aiul swished it around, 
after the sweet dess(U't. 

Is something as simple as that helpful and efi'ective? 

InITIATICV Oi* DliC.W PuGCESS 

Dr. TEPra/i. Yes, your iufonnation is absolutely correct, Seuator 
Percy. We are concerned here with the capabiliti(!s of micro-orga- 
nisms witldn the mouth to synthesize organic acids which dcminoralize 
the tooth surface. This initiates the caries process. 

Anything which can be doue to mnlo the capacity of these micro- 
organisms is obviously beneficial. If we remove the .substrate-— the 
growth material, sucrose — ^npon which these nncro-organisms thrive, 
we are way ahead of the game. 

; Now, one does this by rinshig his moutli after catuig. One does this 
by restricting the frequency during tlie day at wliicli times per.son.s 
eiit such material. ]u other words, have a legit iin ate dessert at the 
conclusion of hmcli, Or dinuer, and then dnnt nibbling dui'ing tlie 
C()ursc of the day iuid becltiine snacks. - 

One can also reorient the khuls of foods lie wishes to eat, to choose 
a selection of foods which Juive Jess substrate for tlie microfiora. This 
involves major changes in our public eating habits. Do we want, in 
the middle of the afternoon, a nowl of oatmeal rather than a candy 
bar? It might be very good for. Ihe teeth. I'm not sure we could sell 
this to the public broadly considered, at the present time. 
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But. the point of attack is lii^iilino; the amount of sucrose available 
to the iinci'o-organisnis of the ruouth. Von do thi.s by brusliing, limit- 
ing the frequency of exposure, and choosini*; foods- which Uavc.les^ 
atihesivc properties, less sticky foods whicii might adhere io the 
tooth surfat^e. :,: 

vSenator Percy. Well, the children, early in life, are conditioned. 
We always say; ^'Brush yoin* teetli three times a (iay." Obviouslvj if 
you brush thern at the end of the meal, it's better than some other 
time, like before a meal. But suppose we were' conditioned to simply 
use water as a wash — which is readily ac(X'ssible after every i\ieal — - 
after the consumption of every sweetened product.' Ever since I 
heard tlie presidejit of the Ameiican Dental Associiilion, I have so 
contlitionecl myself. I never eat anything without drinking water 
after that ant I swishing around a little bit. And I have a feeling that I 
have performed a service that is very simple aiul easy. 

Wouldn^t it be possible to* condition children — who are addicted to 
television — with p\d>lic service telecasts of this kind? This could soh'c 
many of these problems, 

Di\ Teppeii. it would pi'obably be a very good idea. The question 
is: Under what auspices is an efFective campaign con<lucted? Also: 
Ifow effective is sudi u campaign. 

Now, I '.Irev/ nn aiudogy to tobacco products. And certainly we 
luive laimched a caj.'ipaign to do sometJiing about this. It has not 
been notoriously siuxessfvd. Certainlv when wo look, at the improper 
use of ulcliolic beverages, we also have campaigns. Yet.they do not 
seem to have mucli impact on reducing the number of alcohol-related 
auto fatalities. . , . 

So the question is really a very fundamental one.^ It is: What i.s the 
role of the Government in education along these lines? And: What is 
the most effective medium whereby pattei-iis of behavior caix' be 
actiiall^^ changed*? ' 

Senator Peucv. I would hope that General Foods luid other com- 
panies that have such a close working relationship with the National 
Advertising Council could take the problem to them. 'Possibly' they 
could tell us whether research would show that a simple step like' this 
might not be helpful; also come up with a way to coniinuhicate fhat 
idea. '■' ' 

' ExTENo Wateu Fj.uouioatiox Progk.;V:us 

Dr. TEPi'En. W'e would hope that rinsing would be more- effective. 
Unfortunately, I'hisin^ is part of the battle, but it*s not the secret to 
.control of caries in this country: 1 might nuiiition here that' if ;wg^ are 
really concerned about caries prevention,- the extension of the- water 
fluoridation program to arens in which it does not now esi.Kt woidd- 'be 
immensely helpful— nuich ihore . so tln1n swishing water aronncl^Uilhe 
mouthJ ; ' . , ■ , - i'^^^'V- 

Senator Percy. Would you give me an opinion-on bevcra^esV-Is'it 
your oimiion — after reviewing all of the avaihd)le scientilic cvidefvce— 
that certain beverages tend to cause toothdecay in humans? ;< 

Dr. Teppeu. Again, the critical issue here, Senator, is thut' of 
sucrose iii the mouth. It seems that the oj'ganisnis with Avhicli we are 
concerned e.x'ist pj'cferentially on sucrose. Now the question, then; is; 
"q ugh what media does sucrose erter the mouth? " " • J 
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And, as a reply to your question, surely any beverage eoni^ining: 
'sucrose contributes to dental caries. This includef^ fabricated bev- 
erages. This includes natural fruit juices whieh contain sucrose*. The 
acids in such fruit-derived beverages, in addition, contribute to the 
demineralization of the tooth surface. 

Senator Percy. But wliat is the principal ingredient in bevemges^ 
the culprit that cau.ses ^ 'ocay? 

Dr. Tbppeu. Really uwo, I would say. One is the acidic content of 
natural and fabricated bevo,rages. Secondj the sucrose which;, again,, 
is the preferential substrate for the streptococci in the mouthy wliich 
are the fundamental generators of tooth decay acid. 

Senator PBRcy. Without affecting adversely the marketability of the 
productsj is it possible to make a substitute for these substances which 
Are injurious? 

In Place of Sucrose— Artificial Sweeteners 

Dr. Teppeu. In part, yes, and in ]mrt, no. Certainly one can nso 
artificial sweeteners to cover some of the requirement for sweetness. 
It's also true that the careful adjustment of acid in fruit drinks cati to 
some degree reduce the requirements for using swcetenei's in the fruit 
beverage. . 

. Perhaps on this one I might ask Dr. Ogden Johnson if he would have 
some additional remarks; speaking as a nutritionist familiar wiUi the 
technology involved in the preparation of beverages. 

Senator Percy. Would yon comment on the addition of phosphate 
to beverages, as a wiiy to eliminate or reduce the tendency to cause 
tooth decay? 

Dr. Tbppek. The evidence at the moment is not conclusive. 

The work which was described did have serious built-in problems. 
Individuals who were evaluating the populations were not completel3'' 
unaware of whether subjects were in test or control jiopulations. It's 
very easy for bias to be introduced when the persons interpreting the 
phenomena are familiar with the group with which the subject is 
dissociated. 

Also, (here was no good quantitative control in these particular 
studies. Thus the evidence, at this poiu^/is not conclusive that phos- 
phates — in and of themselves — ^liave a particular influence on caries. 

We then have to seriously face the issue of whether phosphates 
should be added to natural juices. Shotdd we phosphate orange juice? 
Is this a desirable procedure? - > 

And there is the issue of total phosphate in the diet. How much 
phosphate do we really believe is desirable in the diet? Oral considera- 
tions aside. 

In this connection, the balance of calcium and phosphate in the diet 
is rather critical, and the promotion of phosphate addition, so that the 
balance between phosphate and calcium is disturbed, may not be 
totally desirable. 

Senator Pehcy. I am assuming that there is a tendency for greater 
tooth decay in preswcctcncd cereals, I am. assuming that with nonpre- 
sweetened ^cereals the sugar is added by many of the consumers, 
because it isn't prcswcetened. 

Is there a greater tendency for tooth decay in the presweetened? If 
so, then why would it be — assuming that sugar is probably added to 
the nonprcsweetened cereal? 
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Dr. Tepper. Well, \ve are not sure that that is, in fact, the case. In 
other words, the studies are inconclusive. 

Furthermore, there may be more tooth decay among people eating 
presweetcned cereals because they happen to like them, and they may 
eat twice as much as the controlled population which happens to 
sweeten their own corn flakes. 

At the present time, we have no evidence as to whether or not this 
is the explanation, and we are not even sure that a dissimilarity exists. 

Senator Percy. You mean they might just like it more? 

Dr. Tepper. They just may like it more. . ^ 

Senator Percy. Is there an indication they may eat it instead of 
cand}^? 

Continuous Application to Teeth 

Dr. Tepper." That is correct, and this gets back to the chronicity 
of exposure.^ In other words. Junior is put in front of a television set 
with a box of tliis kind of preparation. It is not so much that it is 
presweetcned. The fact is that it is continually being applied to the 
surfaces of his teeth so that the oral micro-organisms continue to 
thrive. » 

Senator Percy. Then I suppose you get into ^ the question: What 
would the individual be eating if they weren^t eating cereal? Also, . 
are they getting more nutrition out of the. cereal than tliey would out 
of a straight candy bar? 
: Dr. Tepper. Which is the alternative? 

Senator Percy. Well, I suppose those questions are beyond . our 
level of scientific research now. We thank you very much for being 
here, and I thank our chairman for; his mdulgence in letting me 
question first. 

Senator ScHWEiKER. Thank 3'ou, Senator Percy. 

Doctor, there are several things relating to the study that I would 
like to ask you about. Dr. Gilkes in his evaluation study for FDA 
states, and I quote : 

The results indieated that the siibjeets eating preswcetened cereals tend to 
have more cavities than subjects using nonpresweetened cereals. The caries 
rate for the presweetcned cereal controls is very high. Hence the question comes 
to mind, is it possible the use of phosphates in . the sweetened cereals merely 
cancels the damaging effects of the presweetcned cereals. 

I wonder if you would like to comment on his evaluation study for 
FDA. ■ 

Dr. Tepper. Insofar as I am able to judge, these studies were 
entirely inconclusive for the reasbn which was suggested to Senator 
Percy. In other words, the quantitative aspects were unknown even 
though the materials might have been prepared in imiform boxes. 
The readings of the phenomena in the oral cavity were not clearly 
standardized, and there was very strong possibility of bias in these 
studies. . , 

Senator Schweiker. Well, further in the evaluation of the research 
Dr. Gilkes says: 

With the exception of study number two the controls were individuals using 
presweetcned cereals. These cereals themselves may be detrimental. Hence the 
test is usually not for a caries control measure, but for an agent which may reduce 
the harmful effect of presweetcned cereals. Tne cariogenic effect of the sweetener 
^ shown clearly in the results of study number two, and the major concern of the 

( I /^"3B Part 3.— TV Advertising of Food to Clilldren, pp. 276-305 
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FDA will be the nature of Ihc chiirn. If tho company elainis that the digcJit rodacoH 
earics when added to the cci*e:ils shoitld tiiey not also reveal that the pR-s^^ octonod 
eereAls without tJic agent probably hiereasos caries. 

Would you. comment on that? 

Dr. Tepper. Vm not sure I tliorouglily understood the q.riCslion, 
Senator Schweiker. Tlio last part of the statement is' ^lie key 
part. I i-ealize I am rending rapidly. If the company claims that the 
pho.?phate agent reduces caries, when added to tlie cereals, should 
they not also reveal that the presweetened cereals without the agent 
probably increases cavities? 

Dr. Teppek. Yes, I think when studies are conducted one must 
reveal the good along with the bad. One is obligated to report the 
totality of results. The question here is the quality of all results, posi- 
tive or negative. 

Senator Schweiker. You say the studies are inconclusive. Are they 
statisticallj'' inadequate? Are they medically inadequate? Is the 
scientific sampling inadequate? On. what basis are the tests inadequate? 

COXTROL SlTU.^TION NecESSAKY FOR Te.STS 

Dr. Tepper. I will make some i-emai-ksj and then I think wc will 
call upon Dr. Gilkes. To begin with, when one attempts to compare 
the presence or absence of a phenomenon those individuals who make 
the readings as to whether this phenomenon exists or does not exist 
must be completely isolated from knowledge as to whether or not he is 
looking at a given time at the test population or control population. If 
he knows that he is looking at a test population which is beiiig given 
something which is supposed to reduce caries there may be a propen- 
sity on the part of the reader to undciread caries and say ''my gosh, 
that's fine preparation.*' When these studies are conducted they must 
bo totally blind studies where the reader does not know wha t is being 
•given to the subjects. 

Now we have serious doubts that the blind nature of this study was 
maintained throughout. Wc have some doubts as to the criteria on 
which readings were made. I said earlier that, if one plots the caiies 
rate year by j^ear, apparcntl}' this rate existing in any population is 
completely inconsistent with what is observed in the control group. 
That is to say tliore were no clearly standardized methods for reading 
'what went on in these sid^jeets regardless of which group they hap- 
pened to be in. .' ' ' 

Also/ we wereA'cry much concerned about the dro])out rate. If. you 
commit yourself to a scientific study \vnth 400 people and at the end of 
a period of .t.ime'200 people are gone, the}'' have just dropped out of the 
sttidy, you arc veiy much concerned with the design of the sludy,the 
motivation of the study, you are concerned about \yhicii ones cfropped 
'biit, which' ones T'emaincd, Were there, reasons for certaui dropouts? 
You cannot conduct a valid study when, your subjects tiisappear at 
■this riitei'' ^ ■ " ■ : . - ■ ' '■■/i ■ r^--' 

In sum, Dr. Gilkes and his colleagues were ver}'^ nuich concerned 
about the statistical basis, tlie experimental design, tlie controls^ 
the criteria for making any kind of judgment about oral phenomena 
at. all. 

With your permission, may we ask Dr. Gilkes to perhaps expand 
O s to elements of the study which he found unsatisfactory. - 

ERIC 
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Senator Schweiker. Do I understand that the FDA is concurring 
iu the study? Or that the study does conclusive!}'- show, by FDA's 
analysis, that eating preswcetened cereals does tend to cause more 
caries than the subjects using nonpresweetcned cereals? Ai'e you in 
agreement with that phase of the study? 
"Dr, Tepper. No, sir; we arc not. 

Senator Schweiker. You are not? 

Dr. Tepper, As I indicated, one of the reasons that we are not is 
that we have no secure knowledge as to the quantity of consumption 
iu the respective diets, 

Senator Schweiker. Well, I have read from Dr. Gilkes* evaluation 
of the test. Now, does someone else in FDA disagree \nih his evalua- 
tion? 

Dr. Tepper. Perhaps we could straighten out this point, if we ask 
Dr. Gilkas. 

Senator Schweiker. All right, I agree vnth that. 

Dr. GiLKES. The study started out with 626 participants for 24 
months. It ended up with 315. There were 311 dropouts. Hence, half 
of those were on nonpresweetened cereals and half were on the pre- 
swcetened cereals. So what I am getting at is that only half of 315 
actually were on the preswcetened cereals. Do you follow me? 

, . More Studies Indicated 

So with the dropout rate plus the fact that there was no dietar}^ 
analysis and poor supervision of the study, we were not in a position 
to indict the firm based on this single study. By that I mean this was 
the onty study that used a nonpresweetened breakfast cereal versus 
the preswcetened cereals, and in a study on dental caries, 3'^ou should 
have more than one study to demonstrate efficacy, as is required by 
the regulations. So if we require at least two studies to demonstrate 
efficacy' of the product then I don't tAdnk we would- want to indict a 
firm or an investigator because his study showed about .5 of a surface 
of a tooth difference between the control group and the preswcetened 
cereaL 

Senator ScinvEiKEii. How much? - 

Dr. GiLKES. Point five of a surface, Now when we are talking about 
surfaces of teeth we are speaking of five surfaces of the teeth being 
involved, the biting surface, the front of the tooth, the back of the 
tooth, the tongue side, and the cheek side. Now with five surfaces in- 
volved thoi'a the diftererice between claiming of eflicacy, say, for some 
of the toothpastes that have been approved by FDA was about .78 of . 
a surface^ was improved by the product. Hence if there was a differ- 
ence of less than half, "about .5, then considering this was an isolated 
study we didn't feel that this was conclusive eviuence when we had all 
of these variables that weren't considered such as the dietary analysis, 
lack of supervision— that is to sa}^ to be certain, as Dr. Tepper mdi- 
cated, tliat they didn't consume more of the presweetened cereal than 
those who were consuming the nonpresweetened cereaL 

So the study just didn't loom in our estimation as one to go out and 
ask for a hearing against the firm because of the many problems 
that we found mherent in the study. 

Dr. Tepper. The study notwithstanding, sir, I don't think you have 

be a great scientist to appreciate the fact that a.highly sweetened 
I 9C-191— 73— pt. e— 3 
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sucrose coutiiining material which is naturally tacky when it gets wet 
is going to be a troublemaker. And I would not prescribe this partic- 
uhir food component for my own children, not on the basis of scien- 
tific studies, but because I do not believe that prolonged exposure of 
tooth surfaces to a sucrose containing material of this sort is beneficial. 

Dr, GiLKES. As a result of our findings when they resubmitted their 
application for second consideration they changed the labeling claims 
to .state '^reduces the incidence of dental caries for children and adults 
who eat preswectened cereals." Tliis was entirely different from the 
original claim because the original claim was that it reduces the inci- 
dence of dental caries, period. But when we raised questions of this 
preswectened cereal causing a problem they, too, must have had some 
ev^idence that gave them the same indication, hence they changed 
their labeling claim. 

Senator Schweikek. In view of what has been done so far, did the 
study indicate that it would be a worthy field to pursue further? 

Dr. Tepper. There are interesting e.Kperimental bases for suggesting 
this might be a reasonable partial approach to control of dental caries — 
and I emphasize partial. A very small piece of the action. If one were 
to devise prospective tests we would hope that they would be well 
designed, well controlled. We have in fact, offered assistance, some of 
the members of our organivsatiori have offered assistance in the past 
with respect to statistical development of a design which would pro- 
duce studies which were in fact valid. These are veiy complicated 
studies, and they take a long period of time, and it is not always easy 
to get access to the proper population. 

To answer your question, yes, there is reason on the basis of work 
.which has been done ])reviously to encourage a petition by industr}'' 
to continue with work along these lines. We would simply hope that 
work which was contemplated would be well designed and well 
executed; underlining here the fact that again we are also concerned 
about phosphate in total diet, not just for 

Senator Schweikek. Would you explain that further? You men- 
tioned that in your earlier tcstimoIl3^ What is your concern; and, 
specifically, what are you talking about? 



Dr. Teppeh. Well, M'hon one starts manipulating a particular 
constituent in the diet it is al\va3''s prudent to inquire as to whether 
you are affecting other constituents of the diet as well. When we 
are concerned about total mineral metabolism, we are interested in 
the balance between various mineral constituents which are ingested. 
If we look at animal data for a moment and examine the ratio between 
calcium and ]>hosphorus intake, we believe this is very important 
to the overall nutrition of the test animal. The optimal calcium 
nutrition is obtained when there is approximately a 1 to 1 ratio be- 
tween calcium and phosphorus. Wlien the ratio is 1 to 2 — in otlier 
words, one calcium to two phosphorus, there is some loss in devel- 
opment of the animal. And when there is one calcium to three phos- 
phorus this will not readily support life in these test animals. There-' 
fore, we are concerned with the overall proposition of phosphorus 
containing compounds in the diet, not just in the teeth; We arc 
concerned here about tlie sequestration of calcium. 
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There irf also soine eviilence that iron rnctiibolisni is afTected hy 
phos])halo in the diot. Since Wo <lo cixist in sort of a borilcrline iron 
nutritional state as it is, we are not particnlarl}' eager to do any- 
thing whicli will cause the adtlitional sequestnition of iron from the 
diet. 

So I am talking here about a total o\'eriill approach to our nutii- 
tional pattern rather than enii)hitsi.s on one asi)ect. 

Perliaps Dr. Johnson woidd have son^ethintj to iidd to that. 

Dr. Johnson. 1 think in this regard it is important to remember 
that if one is going to add an ingretlieiit such as i)hosphorus to many 
products, if it is in one protluct, it may not be nuich of a problem, 
but if one wanted, to add this to all products that contained sucrose, 
it conld lead to a substantial increase in the phosphorus intake and 
tliis would lead towani the problem that Dr. Tcpper was referring 
to. 

Senator Schweikeu. LsnH it true that a lot of today's processed 
products have a high rate of pliosphorus? I am not quarreling witli 
your 1 and 1 ratio for mettibohc balance. 1 concur with that. But, 
by that same yardstick, are we tis strict with a lot of other products 
on tlie market which contain phosphate? My information indicates 
that phospliorus is coming out of our ears — in terms of processed 
products. Why ])ut a double standard liere on presweetened cereals 
and not apply the j^ardstick to other cereals and pliosphate, and a 
lot of other thiii^s? 

Dr. Teppeu. There arc a couple of things. First of all, you will notice 
that this material which appeared to be a breakfast food was coming 
through the Bureau of Drugs. Now why was this? This was because a 
specific therapeutic claim was being made for these cereals, the kmd 
of therapeutic claim which called for a demonstration of safety and 
efficacy, This is the law which apjjlies to a drug, and the fact is that 
when a specific therapeutic claim is made, we are dealing under the 
drug law. 

NoAV, with respect to foods where no specific therapeutic claim is 
made, one can use the identical added substance if it is in fact generally 
regarded as safe, and these phosphates are generally regarded as safe. 

I w^ould onl}' amend that remark by saying that nutritionists are 
very much interested in the total phosphate intake, and I assure yon 
that this issue is not escaping attention. 

Senator Schweiker. I would like to yield to the committee staff 
director for several questions on the Tang-Kool-Aid study. 

Soft Dkink Study Showed High C.\ries Increase 

Mr. ScHLOSSBERG. Dr. Tcpper, on the Tang-Kool-Aid study I be- 
lieve you referred to a slight increase in the incidence of cavities in 
both these studies. My understanding of the Tang and Kool-Aid study 
was that — according to an article that is about to be published by the 
researcher who did that study— the increased incidence of caries by 
Tang and Kool-Aid was in the order of 43 or 92 percent. That is more 
than a slight increase, is it not? What I am driving at is: While the 
study on the presweetened cereals— I think we would all agree— 
showed a tendency which is by no means conclusive; nonetheless, the 
study on the drink products was conclusive. Was it not related in 
Q " the increased caries? 

ERIC 
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Dr. Tepper. May I ask Dr. Gilkes to respond to that? 
Mr. ScHLOSSBEUG. If you wish. 

Dr. GiLK.ES. The beverage drink mixes never gob to the new drug 
application stage. Thej'' were always in the investigational new drug 
application stage. They implied a labeling claim that it would reduce 
the incidence of caries; and, since it was an IND, they were not re- 
quired to submit the raw data. Now, when they submitted some ex- 
planation of their data there was no summary as to the reduction of 
caries. Some of the studies that are going to be published now by these 
gentlemen who were involved in these studies are with regard to the 
acids involved on animals, and we can't extrapolate that data to man. 
And at no time did they submit the raw data to the Food and Drug 
Administration with summaries making claims. 

Dr. TeppeuI There is nothing fundamentally different about these 
products when compared with lemonade. 

Mr. ScHiiOS&BERG. But there is a difference: Is fumaric acid in 
lemonade? \ 

Dr. Tepper.' Citric acid and fumaric acid in lemonade? 

Mr. ScHLOssBERG. What I am pointing out is that there is a dif- 
ference, in terms of the effect that citric acid and fumaric acid have on 
anhnals. 

. Dr. GiiiKES. Demonstrated on animals only, and as I indicated to 
you, there is no perfect animal model to extrapolate the data to man 
for caries. Hence what they saw in rats' teeth comparing fumaric 
acid, citric acid, and several others, we can't draw ain analogy to 
humans and say we are going to expect to see, the saine; thing because 
we don^t have a perfect animal model. 

^ *Dr, Tepper. This caries problem develops whenever the acidity'' 
in the mouth as measured hy pH drops below about 5.7. And /it 
doesn't matter what acid you use to produce this change; when; it 
occurs there would be some dcmineralization on the sui'face of the 
tooth. And we can talk about any of these commercially prepared 
preparations, we can talk about lemonade, we can talk about orange 
juice, and I would be very hard'put to have to distinguish one from 
the other as far as its capability for producing these kinds of dental 
changes/ 

Mr. SciiLOSSBERG. Apparently the researchers who did this study 
for General Foods did not luave that difficult}'"— insofar as the animal 
test. Now let me quote from the study that is about to be published. 
They say, ''all of the acids resulted in enamel dissolution, bitt fumaric 
acid was more deleierious than citnc at eqtdvalent concentrations,^^ 

Dr. GiLKiis. Is that relatin[3j to animal studies? 

Mr. ScHLOssBEiiG. Yes, it is. 

It is, also, my further understanding that the clinic tests— which 
there will also be a published study— show essentially the same results, 

Product Cpianges Made Due to Animal Stui3ies? 

However, is it not true: There was sufficient concern, both in the 
company and aniong the researchers who conducted the study for 
Tang and Kool-Aid, that the products were reconstituted — following 
the results of the study on animals? 
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Dr. GiLKBs. I would Uiiiik perliaps the company could best answer 
that. It didn't cnu.^e u.s a)i>' alarm because we didn't get the raw data, 
and only when we have patient record I'orms which woiild indicate who 
received the test product and who received the control — that is to say 
the test product would be without the active ingredient — and tlicn 
when we can count tlie cavities couipared to tlic co'nlrol group, can we 
come to a "conchi.sion. We do not accept the sponsor's snmmary nor 
his statistical analysis. He can offer it, and Unit is \>'h.y wc are given 
180 (Uiyn to review a document, and wo go over it anci arrive at our 
conclusions. But in an investigational new drug a.i)plioation we do not 
have to go over thi:5 typo data. They have to sid^nut a progress report 
wliicli would iijive us a sununary ol' their data, and in no case do we 
find the magnitude of incidence of caries that you cited thore. 

Dv. Teppbh. Nou^ tlio other point worth raising, I tliink, is if a 
material enters conunerce as a food, these materials are all generally 
regarde(f as safe constituents of a food and we have jjo' particular 
jurisdiction to judge one ns being any difTcrcnt from the other. 

Mr. ScHLO.ssBiiJucj. Can you ansAver this; Tang is marketed as are- 
placement for orange juice, as asupcrior breakfast drnik — nutritionally, 
it may be having more vitamin C than orange juice. Jf the study also 
showed that Tang tended to cause more cavities than plain orange 
juice, doesn't the [larcut also liave a riglit to know the other side of 
thirf product? 

Dr. TfjppiiJK. ] suspect the individual does have a right to know this. 
The parent also ought to know that a candy bar causes n^ore caries 
than a bowl of oatmeal. 

Mr. ScHLossBiiinG. Or an a])ple. ' 

Dr. Teppeu. Or an apple. 

So these are all areas in which consmncr education is the means by 
which we attemi)t to influence consumption patterns by the public. 

Dr. Gu ^Ki3s. Tliis data was never submitted to. us, and hence we 
couldn^t arrive at either approval or disapproval because they liever 
went to the NDA stage, and when they withdrew the therapeutic 
claim it no longer came under the jurisdiction of the Bureau of Drugs. 
Oni:e they took the claim that it "reduced the incidence of dental 
caries" it wasn't ill our jurisdiction any longer. 

Mr. Meyer. Jf I may, let nic adtl to this point. Obviously, if the 
food is unsafe we can take action. I think the question here is whether 
or not the evidence that you are speaking of, the animal data, would 
be a basis for action. 1 don[t think it would be. As Dr. Gilkes has said, 
evidence in other studies indicates that for" i)urposes of tooth decay 
one can't readily extrapolate from the animal to man. To obtain 
clinical evidence the studies involved would have to be sufficiently 
well, controlled that one could conclusively sa)^ that Tang Wiis re- 
sponsible for higher incidence of tooth decay. lf\hat comes out, I am 
sure the FDA would be seriously concerned about ^\■hetller such a 
warning label should be rcquire<l. 

When Is Responsibiuty- to Public's Inteuest ShowxN? 

Mr. ScHLossBERG. Tang and Kool-Aid products were changed by 
General Foods on the basis there might be a problem. I lliink our 
.concern is not that General Foods didn't act responsively; but, that 
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if (lioro is a j)rol)lcrn witli Uiis ])artioiilar mix of constitiitents — 
ospcciftlly one ty])0 of add, fiimario flcid — then the piibhc slioiihl be 
alerted. 1 know l\iv)^ and Kool-Aid wci'e changed; lioAvever there is 
Higli C and Weloli Ade, wliidi arc comparable to the uses of Tang, 
and both of tlioso products still contain fumaric acid. This study was 
completed 3 or 4 years ago. Tang and Kool-Aid have been changed, 
but these tAvo jiroducts have not. Where is the public's interest shown 
liere? At what point, wlien j'ou have .research that shows deleterious 
efTect, is tliero responsibility to alert tlic i>ublic? 

Mr. Meyer. Was the fujnaric acid data from animal tests? 

Mr. ScHiiOssHEUG. They were aiiiniai tests. 

Tliero were clinical tests as well. Clinical tests were conducted; and 
tlie results are going to l)e published. My unchii'stauding from the 
researcher, the dentist in Elkhart, is that the clinical test will essen- 
tially show the same result as the animal test. Also Dr, Mueller, who 
is the noted researcher in this area., told me ])ersonally and directly 
that if be liad seen the results from the animal test he would never 
have proceeded with the clinical tests bcca;!se the results would have 
been so clear. 

Dr. l^EPPEU. Yes, but it is precisely tliis kind of investigation 
which we will want to scrutinize spe(;ificallv to be sui-c that the work 
which is conducted represents a. clean^ well designed study. We have 
been trapped on this before. 

M]\ i\lEYEfi. I think the point we have to make is that if we are 
to take any regulatory action, including rccpiiring cautionary labelingj 
we would have to be certain that the data presented was sufficient to 
sustain our j)osition in court. Up to this i)oiut vve don^t have that kind 
of evidence. 

Senator Schweikeh. vSenator Perc}'' has one last question. 

Senator Peucv. Doctor, just one last question. We don't want to 
inhibit our other witnesses. 

•Could you define for the committee, in the simplest possible terms, 
precisely what FDA docs require in order to decide tliat a substance 
lias — as you put it in yovu' own statement — a definite protective 
cflect against tooth decay in a human? 

Dr. Teppeh. This means that it is being marketed as a drug, and 
.this means that safety and efficacy must be demonstrated. With 
resi)ect to efficacy there must bo at least two'Svell-designed studies 
on humans which demonstrate this. 

Now as Dr. Gilkes mentioned, we concern ourselves in the raw data. 
We are not concerned with summaries or testimonials b}^ pundits on 
' 'he subject. We must have the raw data for our own ovaluatioiu 

Zmaiov Peucv. Thank .you very mucli indeed- 

Senator Schweiker. Thank you, gentlemen, A^eiy mucli. We ap- 
preciiitc it. 

The General Foods Company, will they please come forward and 
identify' their witnesses? 

STATEMENT. OF A. S. CLAUSI, VICE PRESIDENT AND DIRECTOR OP 
CORPORATE RESEARCH, GENERAL FOODS CORPORATION 

Mr. Clausi. Mr. Chau*man, members of the committee, iwy name 
is A. S. Clausi. I am vice president of Generid Foods Corporation and 
director of Corporate Research. In my 27 years with General Foods I 
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huvc held various technical positions, inchiding 12 years within the 
Post cereals division. I am author of seveii U.b. patents on General 
Foods products, including such as Post Out Flakes and Post Alpha- 
Bits presweetcned cereals" 

My office is at the corporation's Technical Center at Tarry to^TO, 
N.Y., where we have more than 650 scientists and other technical 
])orsonnel who ai'c engaged largely hi scientific work in the area of the 
basic science on food products and nutrients, new product develop- 
ment, nutritional improvement of our products, and qualit}^ assurance. 

Let ]ne say I welcome this opportunit}^ to speak to this group about 
(he research that General Foods has done on the use of phosphates as 
possible nutritional additives in cereals and in beverages to help im- 
prove the dental health of the population. 

I think it is rather important that we go through a rather detailed 
chronology of what actualh* happened in the research, gentlemen, 
since much of what has been presented to you could very easil}' lead 
to some confusion on several points that we think are very key to 
understanding this whole matter. 

My statement consists of three parts. 

First J a description of the research done, which, as I say, I think is 
very important for ns to spend some time on that. 

Second f the conclusions that we drew from that research. 

Thirds the actions that General Foods has taken as a result, and 
what we intend to do hi the future. I vAW tiy to skip those parts that 
I don't think are particularly germane to the stor^^ and if the recorder- 
secretary will bear with ]iie I will jump around a bit. 

Senator Percy. Mr. Chairman, I think if it would be acceptable the 
entire statement, of course, would be put in the record. Would 3''ou 
prefer to have it inserted in the record as given, and then just sum- 
marize and pick out some of the liiglilights for us? 

Mr. Clausi. I would hke to read in detail certain pai'ts. 

Senator Percy. That's fine. 

Senator ScmvEiKEii. That is perfectly'' all right. Would 3^ou prefer 
■ to have the entire statement in the record? 

Mr. Clausi. I prefer to have the entire statement in the record^ 

Senator Schweiker. I am going to ask Senator Percy to take the 
Chair for a while. 

-Senator Percy. AH right fine. I think I will have to leave about 
11:50. So that perhaps— would 3'ou like to take maybe 10 minutes 
to hit some of the highlights, and then I have only about 10 minutes 
of questions. 

Mr. Clausi. I will try, si]*. 

Senator Percy. All right, fine, sir. Thank you very much. 
Interest IN Foods Containing Phosphate 

Mr. Clausi. The history of interest in phosphate is detailed in 
]ny statement. I think it is important, though, that we should say 
that the work that General Foods funded in part — and I would like 
to stress that point, that we funded in part — was carried out by 
reputable dental researchers at the Indiana University School of 
Dentistry, people who were involved in such discoveries as staimus 
fluoride, a widel}^ used tooth strenghtcner today, and other research 
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ill the area. It was for this I'eason, and also our interest in exploring 
phosphates in foods, tliat we decided in 1961 to 2:)ro(:eed with the 
Indiana University researchers. The tests were designed b}^ the 
Indiana University researchers. The funding and the samples pre- 
pared for these tests came from General Foods, the samples in totality; 
the funding in part. 

We started with readj^-to-oat breakfast cereals, One might ask 
well, why did we start with read^^'-to-eat breakfast cercnls? It was our 
belief that if phosphates were to be proven successful they shoTild 
be available in a commonly consumed food and one that would be 
consumed by the prime target grou; S; namel3''j children 6 to 15, wiiom 
we felt had the greatest need for nutrient strengthening in the denlnl 
health area. 

We started with animal tests^ which although we realized thoy 
were not directly translatable to the human environment, we felt 
that the step was well to add in order to be sure thn t we were on 
tlic track of an agent that at least looked encouraging. When the.se 
results indicated that phosphates could be helpful, Indiana Univer.sity 
proposed human clinical tests. 

The first jjilot test was started in Bloomington, Ind., in 1962. One 
group was given cereals enriched with phosphates at various levels, 
since we were still reaching for the optimal level. We used presweetened 
cereals in this case, and as is usually the case, we had a second control 
group that received the same cereals without the phosphate additives. 
This was an ad lib type of study, since, as ^yas pointed out in earlier 
testimony, it is almost impossible to get people to eat the same food 
day after day, so that we felt that a variety was needed. We also 
felt that an in-home real life situation was required in order to be 
able to make claims that would be meaningful to consumers if proven 
successful. 

Based on early findings that secjued to show positive results a 
second clinical test was started in South Bend, Ind., in 19C3. Now here 
Ave used what we felt was the optimum level of phosphates. We also 
liad muUi])le panels. That is, we had panels that had presweetened 
cereals and the additive, and without the additive. We had panels 
that had non-prcsweetened cereals with the additive and \nthout the 
addith^e, and we had the full line with the additive nnd not the 
additive. And it is in this study, and this study only, that anycompari- 
sons are even possible between presweetened cereals and non^pre- 
sweetei].ed cereals. 

Shortly thereafter, in 1964, we started four more clhiical studies. 
We started one study in Fort Wayne, Ind., which was a fluoridated 
water area. This was with i^resweet'ened cereals both with and without 
the agent. Our objective here was to determine the efficacy wiUiin a 
fluoridated water area. 

In Goshen, Ind., we separated the agent from the cereals in order 
to establish whether it operated systematically via capsules or whether 
there was a need to have it multiple times during the day, and also 
to see if there was anj'' interaction between the vehicle ready to eat 
cereals and the agent. 

In Muscatatuck, Ind., at an institution we had the most highly 
controlled test. This was. vrhere through supervision we made , sure 
t the people m the study received at least one serving of the cereals 
• IP"iy- This was not an hb .situation, in other words. 
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Fiualiy, in 1964 we started a study iu Nortli Dakotn under totally 
dilTercnt researchers. This was not muler .Indiauii University's 
siipervision, and this was done to assure ourselves of as much objec- 
tivity in the results as could be obtained. 

Now 5 mouths later, in vSepteuiber of . 1964, we filed an IND, 
clainuul investigational now drug a|)]:>licatiou. This was required by 
the then new Federal regidations which had just come into effect, 
and t.hese covered all of the clinical research being conducted at that 
time. 

Hequest FDA Permission To Market 

Our reports continue to be favorable from our studies. What is 
more, the pliosphat(3 we used iu the cereals appeared to be particularly 
effective in reducing or inhibiting caries on the surfaces between the 
teeth, the surfaces that cannot normally be reached with normal 
brushing. Both Indiana University and General Foods believed with 
conviction that we had develoj)ed a method of contributing to the 
dental liealth of tJie j)opulation, and we felt justified in asking the 
FDxi for permission to market cereals containing monosodium 
phosphate nutrient, which was the ti^evt Indiana University had 
identified as being the most efficacious ui presweotened cereals. 

FDA was given a briefing on the whole research program in Novem- 
ber of 1964. At that time we were told that there would have to be a 
minimum of 2 j-ears clinical tests. So the work continued. AVlien the 
time was uj) we worked very carefully with Indiana University and 
prepared our new drug application, which is that wliich is required 
before a product can be marketed making therapeutic claims. 

While this was going on our laboratory work was also continuing, 
and we found in work with a wide range of beverages, acid sweetened 
beverages, both natural and synthetic, that the phosphate agent 
appeared to be effective in mitigating against some of the erosion tend- 
encies that we saw in these procluctis. 

So in October 1966 we filed an IND to cover work that we planned 
to start on the soft drmk mixes, and clinical test commenced in 1966 
in Elkhart, Ind. And here again we tested the soft drink mixes with 
and without the phosphate, along with the control panel that received 
no drink mixes at all. We ran some additional tests to further evaluate 
the effectiveness of the agent outside of the food product. 

In the meantime FDA had not yet acted favorably on our origmal 
new drug application which was for presweetened cereals with the 
monosodium phosphate. I have to stress that. This was for presweet- 
ened cereals which were the only tests that we had sufficient time and 
results on, we felt, in order to meet FDA's criteria. In May 1967 the 
FDA rejected our NDA as being incomplete. Both General Foods and 
Indiana Universit}^ believed that the FDA's action was based on the 
form of our NDA, tliat is, on the manner in which we presented the 
data rather than the content. 

So we diligently went about changing our application. Suddenly a . 
rock slide blocked the path. In the summer of 1969 one of the primaiy 
clmical investigators of Indiana Universit}'- raised questions about the 
interpretations of the clinical test results. The questions were aimed 
at the manner by which the X-rays and the clinical examinations had 
been interpreted by the Indiana Universit^^ dentists doing the re- 
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search. Abruptly, the validity of the data, especially the favorable 
conclusions, was now under question. 

With this cloud hanging over the entire program of research, General 
Foods felt obligated to withdraw its New Drug Application from the 
FDA until we could clear uip the entire situation. Therefore, ^vitli the 
concurrence of Indiana University, General Foods in August 1969 
informed the FDA that it was voluntarily withdrawhig its NDA for 
presweetened cereals. 

Now wo set about reanalyzing the data. We brought in outside 
investigators from Canada, from Australia, We reached for maximum 
objectivity from people who were known in the field but who had no 
previous contact with the data or with any of the researchers. Work 
v/as randomized by trained statisticians, so that the new observers 
had no idea of what samples of X-ray^ represented what subjects in 
the test. 

As a result of their reanalysis, Indiana University concluded that 
certain portions of their clinical program could have been affected by 
an unconscious bias. It was felt that this could have been caused by 
llie fact that the individuals examining the X-rays and the clinical 
examinations may have had access to the codes that had been used to 
disguise the subjects in the various panels. Thus a bias coulu have 
affected the results. 

Now for our conclusions. As I stated eai'lier, in our original New 
Drug Application for presweetened cereals with the FDA, which 
also covered all of the other tests that were in progress via IND^ -ive 
reported that the laboratory animal and human clinical tests had pro- 
duced favorable results. Specifically, we felt that monosodium phos- 
phate when consumed in both regular and presweetened cereals was 
effective in reducing human dental caries. It was particularly effective 
on the surfaces between the teeth where normal brushing did not 
reach. 

Second, our tests indicated that the phosphate was absorbed by the 
body's system, it was a systemic effect and recirculated to the tooth 
structure. This wo felt we had confirmed in the Goshen test using the 
capsule. And I might add at this point that although none of the tests 
were designed to expressly identify this point we found no differences 
statistically between consumption of presweetened and non-pre- 
sweetened cereals in the only panel that such a comparison could be 
dra^vn. We also found no difference in caries incidence between low, 
medium or high consumption cereal users. 

Actually these findings have been published hi the Journal of the 
American Dental Association in 1967 and in 1968. 

Data Reanalysis Shows Little or No Effect 

However, when we reanalyzed this suspect data with objective 
researchers we found that the cereals enriched with the monosodium 
phosphate produced virtually no effect on inhibiting human caries, 
and this applied to both presweetened and nonswee toned breakfast 
cereals. 

Now for beverages, thf^ original conclusions indicated a beneficial 
effect in reducing caries. But the reanalysis did not fully support these 
gl 'lal conclusions. The reanalysis showed some statistical trends 
phosphate additives seemed to mitigate the demineralization 
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effect on the teeth which was believed to be caused by the acid in the 
beverages. As you know, many beverages contain acids of various 
kinds; citric acid in fruit juices, hictic acid in railk, phosphoric acid 
in some carbonated soft drinks, and other acids in other natural fruit 
juices. There is evidence that the acid iu natural fruit juices and other 
beverages dissolves some of the minerals in the enamel of the teeth, 
and we found that the use of phosphate indicated some mitigation of 
this demineralization action. 

Now I would like to spend the last few minutes talking to you about 
the actions that have been taken by General Foods. 



monosodium phosphate as the active ingredient. As I just said, it 
appeared to have some effect on the demineralization caused by the 
acid in the beverages, even after the reanalysis of the suspect data. 
Therefore, General Foods decided to add monosodium phosphate to 
those powdered soft drink beverages it had been testing. That is after 
we had overcome some taste problems caused by the use of this 
nutrient ui the beverages. We started adding monosodium phosphate 
to our powdered beverages in 1969, and then some more in 1970j and 
completed the job in 1971. 

Let me say here that despite 10 frustrating years down a largely 
unproductive path, General Foods did not stop research aimed at 
improving the nutiitional content of our products and their effects 
on dental health. We have continued our laboratory work on animals, 
the only indicator we have for screening d'evices, seeking the effective- 
ness of other nutrients in beverages. 

We have disco vered^ 'wo feel, another phosphate which appears to 
be more effective than monosodium phosphate in counteracting the 
effect of acid on teeth enamel. This is monocalcium phosphate. In our 
animal studies, laboratory rats consuming a soft drmk enriched with 
monocalcium phosphate showed less demineralization and often less 
cavities than rats consuming natural fruit juices. 

Both calcium and phospliorous, as you knoWj are required mineral 
nutrients needed by man. The human bod}' contains both calcium and 
phosphorous. Most of the body's calcium is found in the bones, 
although tlie mineral has roles in many other fvmctions of the body. 

The human requkement for calcium varies from about 400 mg 
per day for an infant up to as much as 1,400 mg per thiy for teenage 
boys. And I believe the new standard that is being proposed under 
the nutrient regulations will be about 1,000 mg per day. 

Numerous dietary and health surveys have indicated that many 
individual diets are lacking in calcium. For instance, the 1965 U.S. 
Department of Agriculture dietary survey suggested that calcium 
and iron were the nutrients most often found below dietary require- 
ments, and this is usually attributed to insufficient ingestion of milk 
and milk derived products. 

In other words, we felt that outside research pointed towaril 
possible favorable results that we had experienced in our animals 
and tliafc these were consistent with the dietaiy needs. 

So that in 1972j the tail end of last year, we began enriching our 
powdered beverages with this now agent, monocalcium phosphate. 
These are the products that ai'e now on the market. 
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I want to cinpl]asi;:e here and now that we arc not makiug iiuj 
claims (hat monocalciuiu phospluite will inhibit liumau caries. We 
just doii*t know. But it is a well known nutrient, as 1 have indicated 
earlier, both from tlic calcium and the phos])liorous vioU'])oint aiul 
from the balance of both, and it i« needed in the diet, in our oj^nion. 

In the meantime. General Foods contin\ies laboratory explorations 
of many different nutrient com])ounf]s, seeking to further improve 
our products. Thank you very much. 



prepahed statement of a. s. clausi 

Mr. Chainnau, members of tlie committee, and staff, my name is A, S. Clausi. 
I am viee president of General Foods Corporation and director of corporate re- 
seareh. In my 27-year earecr with General Foods I have held various technieal 
rcscareli positions, ineliiding J 2 years as direetor of research for the Post cereals 
division. I am the author of seven U'.S. patents on General Foods produets, 
including Fortified Oat Flakes and Alpa-Bits presweetened cereals. 

My ofiiee is in the eorporat ion's Teehnieal Center at Tarry town, N.Y., where we 
have more than 050 seientists and teehnieally trained personnel. They are engaged 
largely in seieniifie work in the areas of basie rcseareh on food and nutrients, new 
product development, nutritional improvement of our products, and quality 
assurance. 

1 WQleome this opportunity to tell you about the research work on the use of 
phosphates as nutritional additives in cereals and beverages to help improve the 
dental health of the population. Some of this research has been done by General 
Foods Corporation sejeniists. And some of it wrus financed in part l)y General 
Foods and conducted by Indiana Univcrsitj^'s Dental School. 

My statement consists of three parts. 

FiJ'st, a description of the rcsciu'ch done. 

Second, the conclusions we drew from that research. 
. Thirdf the actions taken by General Foods as a result and what we intend to do 
in the future. 

Mr. Chairman, General Foods has had a long time policy of underwriting and 
conducting research on food products and their components. It has ahvaj's been 
General Foods' practice to develop now products and improve existing ones so as 
to provide consumers with wholesome, nutritional food products. In fact, the 
fohnder of the predecessor company of General Foods, Mr. C. W. Post, established 
our policy 78 years ago when he insisted on the development of nourishing, whole- 
some foods that met human needs. 

Dkscutption of Rkskaucu 

It was inline with this policy that General Foods Corporate Picscareh Depart- 
ment in August 1050 proposed a laboratory research project io determine whether 
phosphates as. nutritional additives could provide a benefit to the dental health of 
the iNation. At this lime, there were scientific rcjDOrts about the use of phospliates 
in bread in Sweden to reduce dental caries. But even before then, as early as 195o, 
medical and scientific journals had reported elsewhere on the use of phosphates as 
potentially efTeetive agents to inhilDit dental cavities. Therefore, to determine the 
validity of these various rejiorts, in September 1060 General Foods Corporate 
licsearch started its first laboratory animal stud^^ on phospIiate«. Hardly had we 
started when a new opportunity presented itself. 

Jiist one month later, October 1960, the Post Division of General Foods received 
a letter from Dr. Joseph C. Muhler, D.D.S., professor of the department of bio- 
cliemistry at the Indiana I7ni^^ersity IN Iedical Center. He proposed a joint research 
project on phosphates in cereals. Dr. Muhlcr felt that cereals would provide the 
best type of food product to test the clFectiveness of phosphates to inhibit dental 
eavities. Pic reasoned that rcady-to-cat cereals were widely consumed, particularly 
by children and by lower incpnre gioups. BotJi groups needed better preventive 
dental care. 

In November 1060 Iniet with Dr. Muhlor to discuss his suggestions. Then in 
January 1961 Dr. Muhlcr submitted to General Foods his first written proposal on 
the phosphate research with cereals. 
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General Foods, ftftcr detailed consideration, deeided tluit ii joint project with 
Dr. Muliler and Indiana Universitj'^ promised the best avenne for the eomi)any 
to follow toward the goal of helping improve the dental health of the po])ulation. 
While we were experts in food products and their components, we had little 
expertise in dental health. On the other hand. Dr. Miihler and the University of 
Indiana had a worldwide reputation for their research in the field of preventive 
dental medicine. They had developed the use of stannous fluoride to reduce dental 
caries, an acliicvement which had been recognized by the American Dental 
Association and other health organizations. 

Therefore, in September lOGl General Foods signed an agi cement with Indiana 
University Foundation to cooperate on phosphate dental health research. Dr. 
Muhler felt he had identified several phosphate compound.s that would prove 
beneficial for dental health. The test products were to be manufactured by General 
Foods. The tests would be designed and conducted by Indiana University with 
partial funding by General Foods. If the phcsMDhates were proven to be effective 
in preventing or reducing cavities, Indiana University Foundation would grant 
licenses to General Foods in return for ro\\alty payments, according to this 
agreement. 

General Foods then suppHcd Indiana -University with ready-to-eat breakfast 
cereal products containing phosphates to test on laboratory animals. The initial 
tests were in vitro, that is, on teeth removed from the animals. When the initial 
results looked promising, further tests were then conducted in vivo, that is, on the 
animals themselves. 

It m:iy be asked: Why were these tests made in this order? Well, General Foods 
wanted to liavc a high degree of eonfidence that the phosphates weie successful 
in preventing dental decay in animals before Indiana University proceeded to 
human elinictd tests. At this point in time, both Indiana University and General 
Foods believed we had isolated the most effeetive and cfTicacions of the phosphate 
compounds tested in animals. This was monosodium phosphate, a common food 
nutrient. Although wo ran into some taste proI)lcms when this nutrient was added 
to eerenl.s, we bolievcd we could overcome them. 

The 12 months of animal tests indicated that the phosphate nutrient acted 
systemically in animals. That is, the compoimd was absorbed by the body system 
and moved* to the teeth with a strengthening effect. 

When the results indicated that phosphates effectively inhibited dental caries 
in animals, Indiana University proi)osod testing them on humans. The objective, 
as in similar scientific leseaich, was to determine whether the phosphates would 
prove as clfective in stopping or slowing caries in humans as the phosphates did 
in laboratory animals. Heady-to-oat breakfast cereals were selected because they 
were widcl^y consumed, by both adults and children, and they included both pre- 
sweetened and nonsweetcned cereals. 

The first pilot olinical study on ])rcswectencd breakfast cereals was started by 
Indiana University in Bloom'iugton, Tnd., in October 1062. One group of jDcople 
was given cereals cnrielied with phosphates at vaiious levels. The second, or con- 
trol grouj), received cereals without tlic phosphate additives. Individuals consumed 
the cereals as they normally did. Botii Indiana University and General Foods 
examined the results at the end of t,hc first 6 months and at 12 months and they 
were favorable. This was done before the decision was made to try further clinical 
tests. 

After this decision was made, a second clinical test was staitcd in South Bend, 
Ind., in 11)63. Here preswcetciicd and nonsweetcned cereals were tested. However, 
the level of phosj-jhate additives used were those we believed were most efTectivc 
and which would l)c used when and if the products could be marketed to the 
public. Again, as in all clinical studies, control groups received cereals without 
the ])liosphates. 

During 1964 Indiana Universitj*^ started four more clinical studies. In Fort 
Wayne, prcsweetcned cereals enriched with phos]) hates were tested in an area 
where the comnuinity water supply was flouridatcd. Previous tests were in locali- 
ties where the water was not flouridatcd. 

In Goshen, Ind., the test was designed to answer several different questions. 
How did monosodium phosphate work on the teeth? Was it absorbed into the. 
bod}' system nfter ingestion and then recirculated back into the tooth structure? 
Or 5id it act directly on the tooth structure as soon as it entered the mouth? 
Several studies with laboratory animals had shown that the compound was ab- 
sorbed into the system and recirculated to the teeth. Thus the Goshen study was 
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conducted to determine how it woiild work in humans. This Goshen study had a 
second purpose. That was to discover if other ingredients in the cereals or if a 
recently developed * 'flavor mask" (another phosphate compound) either enhanced 
or detracted from the effecLiveness of the monosodlum phosphate. 

To determine if monosodium phosphate was absorbed and recirculated by the 
body system, one group in Goshen were given gelatin capsules which they swal- 
lowed. A second group were given chewable tablets which they chewed before 
each meal. Two other groups were given placebo tablets to control the study. 
One of these later groups was given presweetened cereals enriched with the 
phosphate nutrient. All other groups had preswectened cereals but without the 
phosphate additives. 

In Muscatatuck, Ind., the study was designed to determine the effect of the 
monosodium phosphate nutrient on dental health if the cereals were eaten once 
a day under controlled supervision. In previous studies, the cereals were" eaten 
as the individuals desired, and not necessarily every day. Presweetcned cereals 
with and without phosphates were employed. 

rinall3% in 1964, the fourth clinical study was started in North Dakota. This 
study was done by researchers who had no connections with Indiana University 
so that a greater degree of objectivity could be attained for all the tests. In North 
Dakota, presweetcned cereals with and without phosphates were used. 

As a further means of assuring ourselves that this research was being conducted 
correctly, Indiana University and General Foods briefed the American Dental 
Association in August 19G3 on the projects under way or planned. Then in April 
1964, we gave the American Dental Association all* of the Indiana University 
laboratory and clinical test data. 

Five months later, in September 1964, General Foods filed with the U.S. 
Food and Drug Administration Notices of Claimed Investigational Exemptions 
for a New Drug'' (IND) as required by federal regulations which had just come 
into effect. These IND's covered the clinical research being conducted. 

Now the reports that we were receiving about this clinical research continued 
to be favorable. Tlie phosphate nutrients appeared to be elVective in reducing the 
incidence of human dental caries. As I. stated earlier, the laboratory a^^im.al tests 
indicated that the phosphate was absorbed by the body*s system and recirculated 
to the tooth structure. This seemed to bo confirmed by all the results we were get- 
ting from the clinical tests. What was more important, when used in cereals, tlie 
phosphate nutrient appeared to be mainly effective in reducing or inhibiting dental 
caries on the surfaces between the teeth, surfaces which cannot benefit from normal 
brushing. Both Indiana University and General Foods now believed with convic- 
tion that we had developed an effective method of contributing to better dental 
health for the population. "We felt that the data wc had collected now justified our 
asking the FDA for permission to market cereals containing the monosodium 
phosphate nutrient and to advertise that these products would help strengtben 
teeth against decay. As you know. Federal regulations require FDA approval 
before any such type of therapeutic claims can be made. 

The FDA was given a briefing on the whole research program in November 1964. 
At that time, the FDA informed us that we would ha\*e to provide them with the 
results of 2 years' clinical tests at a minimum, an independent Htudy on identical 
formulas of the additive, data on consumption of cereals, and a full tabulation 
of all the caries discovered during the clinical studies. 

Accordingly, we worked closely with Indiana University to prepare the volumes 
of material required by the FDA. It took nearly 11 months to assemble all the 
material needed. Then in September 1965, General Foods submitted this data to 
the FDA as part of a New Drug Application (NDA). 

Meanwhile, the successful animal work and the promising results of the clinical 
studies on cereals led us to start new tests on laboratory animals using other 

Eroducts, including a wide range of natural and synthetic acid containing sweet 
everages. These animal tests, as before, were in vitro and in vivo. When they 
produced favorable results indicating that the phosphate nutrient was effective 
in mitigating the acid effect on animal tooth enamel, we felt the time had come to 
try clinical tests with beverages. 

So, in October 1966, we filed Notices of Claimed Investigational Exemptions 
for a New Drug (IND) with the FDA on powdered soft drink mixes enriched with 
the phosphate nutrient. Clinical tests commenced in November 1966 in Elkhart, 
Ind. Here Indiana University used soft drinks with and without the phosphate 
nutrient — along with a control panel. 

Then in 1967 two more clinical tests were initiated by Indiana University, One 
in Concord, Ind., tested an instant chocolate drink with and without the' phos- 
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phate additive. In Peru, Ind., a diiTcront study was conducted. Here eapsules and 
tablets containing the phosphate nutrient and placebos were tested. This was 
done to corroborate the earlier tests in Goshen, Ind., which indicated that cap- 
sules and tablets containing phosphate were effective in inhibiting caries. Dif- 
ferent amounts of the phosphate were tested among different groups in Peru. 

In the meantime, the FDA has not yet acted favorably on General Foods' 
original New Drug Apjjlication for cereals with j^hosphate nutrients. The FDA 
repeatedly requested more data and new data. This was provided as available. 
Then in May 1967, the FDA rejected our NDA as being ^'incomplete." Both 
General Foods and Indiana University believed that the FDA's action was 
based on the form of our NDA, that is, on the manner in which wc presented the 
data. - 

We believed that the data itself was not under question. Indiana University 
worked eloscly with General Foods to rearrange the manner in which our data was 
presented in the NDA, Thus in January 1960, General Foods submitted its revised 
NDA to the FDA, 

Mr. Chairman, it doesn't have to be said that the research road is a rocky one, 
piled high with obstacles and clogged with thorn bujfhes. Yet the rewards at the 
end of the path justify the efforts required to reach the end. With our revised 
NDA being studied by the FDA, we felt we were close to our goal. 

Then suddenly, a rock.slide blocked the path to us. In the summer of 1069, one 
of the primar}'' clinical investigators of Indiana University raised questions about 
the interprettitions of the clinical test results. The questions were aimed at the 
manner by which the X-rays and the clinical examinations had been intcri^rcted. 
Abruptly, the validity of the data, especially the favorable conclusions, was now 
under question. 

With this cloud hanging over the entire program of research, General Foods 
felt obligated to withdraw its New Drug Application from the FDA until we could 
clear up the entire situation. Therefore, with the concurrence of Indiana Univer- 
sity, General Foods in August 1969, informed the FDA that it was voluntarily 
withdrawing its NDA for preswcetened cereals. 

To answer the questions posed. General Foods and Indiana University both 
reanalyzed the results of the clinical tests, utilizing outside experts to achieve the 
maximum objectivity and independent professional evaluation. This reanalysis 
was performed by experts who had not previously seen any of the research data. 
And this data was arranged in a random manner so that the new observers did not 
know what previous examiners had concluded. 

As a result of their reanalysis, Indiana University concluded that certain por- 
tions of their clinical program could have been affected by^an unconscious bias. 
It was felt that this could have been caused by the fact that the individuals ex- 
amining the X-rays and the clinical examinations may have had access to the 
codes used to disguise the products used during the tests. Thus an unconscious 
bias could have affected their final conclusions which had been previously reported 
to the FDA in the New Drug Application. 

CONCLUSIONS 

As I stated earlier, in our original New Drug Application for cereals with the 
FDA, we reported that the laboratory animal and the clinical human tests had 
produced some favorable findings, 

1. Monosodium phosphate when consumed in both regular and pre- 
swcetened breakfast cereals was effective in reducing the incidence of 
human dental caries. It was particularly effective on the surfaces be- 
tween the teeth where normal brushing did not reach. 

2. Tests with phosphate capsules indicated that the phosphate was 
absorbed by the body's system, and recirculated to the tooth structure 
with a strengthening. effect. 

Actually, these findings had been pubhshed in the Journal of the American 
Dental Association in March 1967 and March 1968. 

However, the reanalysis by both Indiana University and General Foods, as well 
as by the outside experts, changed the entire picture for cereals and phosphates. 
This reanalysis concluded that cereals enriched with monosodium phosphate pro- 
duced "virtually no effect" on inhibiting human caries. This applied to both pre- 
swcetened and nonswectened breakfast cereals. 

For beverages, the original conclusions from clinical tests indicated a beneficial 
effect in reducing caries. But the reanalysis did not fully support these original 
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coiiciiisioiis. The !;eanalysi3 showed some statistical trends tlint the phosphate 
additive seemed io mitigate the demijieraliv^ation effect on teeth enamel l)clie\'cd 
to be caused by tiie presence of acids in the 1:) averages. 

As you probajj?y know, many beverages contain aoids of different kinds. For 
example, citric acid hi citrus fruit juices, laotic acid in milk, plio.spiioric acid in 
some carbonated soft chinks, and other acids in cither natural fruit juices. There is 
much evidence that the acid in natural fruit juices dissolves some of the niiiioraJs 
in the enamel of the teeth. And as I said earlier, the use of pliosphntcs in the 
bevcragas tested indicated sonic mitigration of this deniincralization action. 



Now let me tell you about the actions taken by General Foods. All of the 
testing by Indiana iJnivcrsity had u.^cd the nutrient niouosodiuin piiosphate ti^i the. 
active ingredient. As T just.said, it a])pcarcd to have some effect on the dcminorali- 
zation caused by the acid in the beverages. Therefore, General Foods decided to 
add monosodiuin j)hosphalc to those ))owdcred soft drink beverages it had been 
testing. After we had overcome some taste problems caused by the use of this com- 
pound in the beverages, we started ad'iing monosodiuni pho.«iphatc to our powdered 
beverages in 1069, 1070, and 1971. 

Let jne say here that, despite 10 frustrating years down a largely unproductive 
path; Generiil Foods did not stop research aimed at improving the nutritional 
content of our i)roducts and their cfTcet^; on dental health. We therefore continued 
laboratory work on animals, seeking the effeetivencss of other nutrients in bev- 
erages. \Ve discovered another phosphate which appeared to be more effective 
than monosodium phosphate in counteracting the cfToct of acid on teeth enamel. 
This compound is called monocalciuni phosphLitc. In our animal studies, labora- 
tory rats consuming a soft drink enriched with mono calcium phosphate showed 
l&ss dcmincralization and often less cavities than rats consuming natural fruit 
juices. 

Both calcium and phosphorus arc required mineral nutrients needed by man. 
The human' body contains Ijoth-caleium and ])hosphoius. Most of the body's 
calcium is found in the bones, although the mineral has roles in many other 
functions of the body. For exam])lo, calcium plays a role in cell peimeabihty, in 
muscular n^eehanisms, and is vital to the development and maintenance of 
healthy teeth. 

The human requirement for calcium varies from about 400 mg. per day for an 
infant up to as much as 1400 mg. per day for teenage boys. An average young 
adult male requires about 1000 mg. per day of calcium. 

Numerous dietary and health surveys have indicated that man 5^ individual 
diets are lacking in calcium. The 1965 U.S. Department of Agriculture dietarj-- 
survey reported that calcium and iron were the nutrients most often found below- 
dietary reqiiircmenta. This is usually attributed to iiLSuHicient ingestion of milk 
and milk-derived product.s. Our own summary of many dietary surveys reported 
in medical and scientific journals show that calcium is very often lacking in the 
daily diet. 

Consistent with, these dietary needs and in light of the favorable animal studies, 
we have heon enriching our powdered beverages with the nutrient mono calcium 
phosphate since 1972. These are the products that aie now on the market. The 
moiiocalcnim phosphate has replaced the jnonosodium phosphate added in 



I want to ehiphasizc here and now that we are not making any claims that 
jnonoealcium phosphate will inhibit human caries. We just don't kno\v. But it 
is a well-known nutrient and it is needed in the diet. ' 

In the meantime, General Foods continues laboratory explorations of many 
different nutrient compounds, seeking to further improve our products. 

Senator Percy. Well, we thank you very much. 

I have a few very short question.s, and \vith some brief answers on 
your part %ve can get out of here in just a few minutes. However, if 
you do want to ampUfy your comments in any way we will certainly 
see that they are inserted in the record. 
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Would have in mind any kind of a figure for tlie amount of 
money tliat General Foods has spent in this research over the period 
of 13 or 14 years? 

Mr. Clausi. Senator Percy, I can only give yon tlie figure that we 
have been able to identify ^^a specific project costs both in and out 
of Indiana University funding, and tliis is in the neighborhood of 
$1)^ million. 

Senator Percy. I suppose tlie slogan goes in advertising, half of 
the moue}' is wasted. The trouble is to find out which half. My own 
experience in research is that pi'obably far more money than 50 per- 
cent is spent on nonproductive research. But that is the nature of the 
business. It is highly risky. 

If yon spent $1)^ million in this field do you feel as research goes it 
has been cost eflective and that you received some results which now 
will be satisfying to General Foods as well as to the general public? 

Mr. Clausi. Well, obviously we would at this point have preferred 
not to have gone through the largely unproductive human clinical 
work. However, if we are correct on the basis of our own laboratory 
observations and dietary surveys that the addition of monocalcium 
phosphate nutrients to our beverage products has in effect made them 
more nutritious for the general pubhc then we think that is money 
well spent. 

Senator Percy. It has been assumed by some tlmt the rationale 
that must have been used initiall^^ for the phosphate studies was the 
belief licld by some that the increasing consumption of j)reswcetcncd 
cereals was probabl}^ going to result in dental problems. Is tliis true in 
your judgment? 



Mr. Clausi. I think there was very much being said at various 
dental association meetings, certainly by dentists to patients; suffi- 
cient, let\s say, to create public anxiety about sugar-containing foods < 
in general, presweetened being one. We felt that there would certainly 
be a, rece])tivity to the idea of a better presweetened product. 

But I would like to come back and reemphasize the point that the 
reason that i-eady-to-eat cereals were selected, the primary reason was 
because thc}^ were believed to be the most ideal vehicle for delivering 
this type of agent to the age group and the economic strata that could 
use it. 

Senator Percy. Do you agree or disagree with Dr. Gilkes' evalua- 
tion of your second study comparing presweetened cereals with regular 
cereals that presweetened cereals tend to cause more cavities^ 

Mr. Clausi. I can say that our statistical evaluation .^^'ithin that 
test, and the only test, although it wasn't designed to explore this 
difrerence, from which you could draw such conclusions that our 
statistical analysis showed no significant difference between pre- 
sweetened and non-presweetened panels in terms of caries incidence. 
No significant difference. 

Senator Percy. For the record a^ain, then is it youv opinion after 
revie^ving all the available scientific evidence that the presence of 
phosphates in the diet acts to reduce the incidence of tooth decay which 
may result from the consumption of presweetened cereals? 
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Mr. Clausi. I would like, if you would, lo please repeat that 
question because I tliink tlieie arc ^iome subtle ntuiuccs here in tlie woy 
I ans^ver you. 

Senator Percy. The question is, is it your opinion after reviewing all 
of the available scientific evidence that 3'ou have accumulated and 
others may have accuniuhited — and certain]}^ 3'oa are familiar witli 
othoi* oxporimentation that has been done in this area — that the 
presence of phosphate in the diet acts to redtice the incidence of tooth 
decay which may result from tlie consumption of presweetened cereals? 

Mr. Clausi. i would have to sa}^ that I have no way of having an 
opinion thnt the use of pliospliates in the diet will have that effect. 
T can only say that in our opinion there are some encoura^^ing findins^s 
based oh animal studies that the use of monocalcium phosphate in 
acid sweetened beverages can mitigate against the enamel erosion 
which can bo a forerunner of caries and possibly might have some 
l)eneficial cflect on caries reduction. But that would all have to be 
confirxned by Innnan clinical work of tlie type I described earlier, ver}'' 
laborious, very complicatedj and very difficult to control. 

Senator Peucy. Could we turn to beverages then and give us your 
opinion as to whether certain beverages do tend to cause tooth decay 
in humans, 

Mr. Clausi. Again I can't comment on the effect in humans. I 
can sa3', though, on the basis of laboratory animal studies that acid — 
and I stress the w'ord acid — sweetened beverages, both natural and 
synthetic, Inive an erosive effect on the teeth, and also under condi- 
tions of test can be shown to induce more caries than, let's say, 
water J phun water control. But the caries effects are less clear than 
tlie erosion effects. 

Senator Percy. What, in your view, is the culprit in the beverage? 

Mr. Clausi, Our view is it very likely is the acid more than the 
sugar, although the combination of the two ma}^ have some S3qlerg3^ 
There n^ay be some synergistic effect between the two. 

vSenator Percy. I will put the same question again on the addition 
of phosphate. If pbosphate is addeci to the beverage is this a satisfac- 
tory- wa}'' to eliminate or reduce their tendenc}^ to cause tooth decay? 



Mr. Clausi. I would rather state my position this way, Senator, 
if I may; that we bcIie^•e thnt the addition of calcium phosphate — 
that is a combination nutrient, calcium and phosphorous — to acid 
sweetened beverages, both natural and synthetic, could have a mitigat- 
in<r effect against the tooth enamel erosion tendency of these products. 

feel we have confirmed that in animals to our satisfaction. Hence 
the addition to om* products. 

Senator Percy, That is since 1972? 

Mr. Clausi. Yes. , 

Senator Percy. Yon were here in the hearing room when I asked 
Dr. Teppor to state the criteria that he would lay down so^ that, a 
claim can be made. Do you feel that yon have met those criteria now? 

Mr. Clausi. ^Senator, I would like to stress that we are not making 
a claim. , . 

Senator Percy.. I see. 
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Mr, Clausi. Wc are adding: two kno^vii nutrients, one of which 
very recently has come very much into the limelight as being one 
of the borderline deficient nutrients in our modern diet. We feel we 
are building better products. We are not making any claims, and we 
will not make churns until we conform to Food and Drug's criteria, 
of course. 

Senator Percy. W^ell, I think it is very important that 3'ou do 
make that clear, and it is not inconsistent with the company's polic^^, 
as I have understood it to be very conservative in clainis and to try 
to back up claims with exhaustive researcli. 

Just one question with respect to your testimony that I wouhl like 
clarification. In A^our statement you said questions were raised about 
the data. What data were involved and what questions were raised? 

Mr. Clausi. The questions were raised primarily about the data 
that had been accumulated in the two test cities in which this primary 
investigator who raised the question had participated as one of the 
examiners. These were Bloomington, Ind., and South Bend, Ind. So 
those two tests in particular, since they were the ones that this 
examiner was involv'ed in, were the subject of question, although the 
ramifications obviously went beyond those two tests since essentially 
the same procedures had been used by the clinical investigators 
throughout. 

Senator Percy. I liave no further questions. Mr. Schlossberg, do 
you have any questions? 

livALUATioN- 01-' Stuoies State FixorxGs Accurate 

Mr. ScHLO.ssBERG. Tlicrc is one point that shglitly confuses me; it 
has to do with the question regarding tlie accurac}' of the data and the 
nse of indej)endent evaluators. 

As I understand it, back in 1966, General Foods had two independent 
resoarchei's evaluate the studies and submit an independent evaluation 
to the agency regai*ding the fo]-mat of the studies and tlie accuracy of 
the findings. Do you know which letter I am referring to? 

Mr. Clausi. Yes, I do. 

Mr. ScHLOssBEKG. Thosc two independent researchers. Dr. Grizzel 
and Dr. Smith, determined: That, in their opinions, the studies had 
been well formulated, well conducted, and the findings were accurate. 

l\Ir. Clatjsi, Yes. I can see your confusion, and let me clarify that. 
Again remember this is all jnior to the question being raised by the 
]>rimary investigator concerning the way the protocol had been carried 
out. Therefore the independent judgments to which you are referring 
Avcre those that examined the protocols, the la^'out of the test, the 
design of the test, the statistical accuracy of it, hut all, of course, ov. 
the assumption that there was no bias, indirect or direct, that the 
protocols had been adhered to as m*itten. It wasn't until one of the 
people actualh" involved in tlie test raised the issue of liow the test 
was carried out that we were aware of the challenge to the data. Prior 
lo that time- things appeared to be in order. 

Mr. ScHLOSSEERG. Onc more question: Because of the adding of 
the monocalcium ]:)hosphate you removed the fumaric acid in Tang 
and Kool-Aid— why was that clone? 



Mr. Clatjsi. We have always used citric acid in Tang, but about a 
year ago we went to citric acid iu KooWVid also. This had really noth- 
ing to do with the subject that we are discussing here today. There 
were at that time some questions being I'aised by the World Health 
Organization over the daily intake, the advisable daily intake of 
funiaric acid, and Uie ])oint was that perhaps too much fumaric acid 
is being consumed. So it was on the basis of that question being raised 
and our desire to be helpful and manufacture as safe a product as we 
can that wo switched our formula to citric acid. It really' had notliing 
to do with this issue. 

Mr. ScHLOssBERG. I havc no further questions. 

Senator Percv. I think the ]\carings toda}'' havc shown the great 
diilicuUy in getthig data that reasonable men can agree on in" the field 
of food and diet and nutrition. We certainly have a great need for a 
certain bod}- of basic research to got a fundamentiil basis from whicli 
w^e can ijroceed. 

But we are ver}^ gi'ateful for your appearance, for the work tliat 
went into the preparation of this material, and the testhnon^^ that was 
given, and for FDA's participation also. Thank you ver^'- much. 

The conunitteo is in recess, to reconvene at the call of the Chair. 

(Whereupon, at 12 o'clock noon, the Select Committee was recessed.) 
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August 21, 1969. 

Gkn'kual Foods Corp., 

White Plains, .V. Y. 

(Attention of Dr. B. F. Daubcrt.) 

GiiNTLEMEN: Reference is made to your new drug application dated September 
30, 10C5 pursuant to Section 505(b) of the Federal Food, Drug, and Cosmetic Act 
for the preparation 'Tost Alpha-Bits, Post Crispy Critters, Post Sugar Crisp, 
Post Sugar Sparkled Bice Krinkels, and Post Sugar Sparkled Flakes, withNutridcnt 
(Moiiosodium Dihydrogcn Phosphate)". 

We also acknowledge receipt of your additional communications dated February 
12, 1969 and August 14, 1969 rcspectivcl3^ 

Although it is not necessary for the application to be 'Withdrawn since it remains 
inadequate as stated in our letter of May 19, 1967, in compliance with your request 
the application is regarded as withdrawn. In accord with section 130.8 of the regu- 
lations under the Federal Food, Drug, and Cosmetic Act, the withdrawal does not 
prejudice an}' future filing of the application. You may request that the informa- 
tion 3'OU have withdrawn be considered in connection with any resubmission. 
Sincerely yours, 

John Jennings, M.D., 
Acting Director j Btireati of Medicine. 



General Foods Corp., 
White Plains, N.Y., June 4, 1970. 
Dep.vutment of He.vlth, Education, .\nd Welfare, 
Food And Drug Adminhtralion, 
Washington, D.C. 

(Attention of Dr. Frederick J. Grigsby.) 

Gentlemen: Relative to 21 CRF See. 130.3 (a)(5) attached are Yearly Progress 
Reports concerning tlic Dental Caries Clinical Studies being carried out under the 
following IND's 3630, 3637, 3638, 3712, 3778, 3845 and 3979. 

Also attached is a letter dated March 11, 1970 from Dr. Simon Katz to Dr. 
Joseph C. Muhler of the Indiana University Preventive Dentistry Research Insti- 
tute. Dr. Katz is the invRfitigaior in the studies conducted under IND's S6SG, 8687, 
3638, 3712 and 3845. Thif letter indicates Dr. Katz'.s conclusion that the beverage 
products used in certain of the studies cause a higher incidence of caries and thai the 
same products with the additives have a lower incidence of caries. General Foods, the 
sponsor, has not conipletod its review of these studies, but has elected to resolve 
any doubt "svith respect to the caries problem stated in Dr. Katz's letter by im- 
proving the soft drink mix product used in IND 3636 and similar soft drink mix- 
pro ducts by the placement of the additive in its current production of the products with- 
out mahing any claims for effectiveness of the additive. The labels for the products are 
attached showing the presence of the additive. Consideration is being given to the addi- 
tion of the additive to other beverage mix products being marketed hy sponsor which are 
similar to the one used in IND 3712. Products involved in IND's 3637, 3G38 and 
3845 or products similar to them arc not currently being marketed by General 
Foods. 

Very truly yours, 

Dr. K. G Dykstra, 

Director of Nuirilion, 

Jr^ (57?) 
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Indiana Univkksity at Ixdi.anapous, 

Jndianapolhf Ind.j March 11, 1070. 

Dr. Josi:e»h C. MuiiMut, 

Preventive Deiiiisinj Research Inslilidc, 
Indianapolis^ Ind, 

Dkau Dit. Muhlkr: I have recently cnmplotcd the throe year e\*;inihm(:ic»ii (»f 
the children who i)artiei paled in the Elkhart Study. Since this exaniiiiaTion c<jni- 
plctes the study, I would like to make the following .statements: 

1. No side elTeets (on general health) attributahhi to the products under test 
were olwcrvcd by nic, nor were they reported by teachers, parents and/or childreiu 

2. However, the tabulation of the 24-nionth examination data, analyzed after 
my last report, shows a significant increase of dental caries in children pertaining 
to Groujjs 1 and 3 with regard to the water topical control, i.e.. Group 7 (Ta))]e 
I). Dr. A. L. Russell, an independent investigator has arrived at the same con- 
clusion after evaluathig the 24-nionth clinical examination original forms. There 
is also a numerically important increa.sc of dental caries hi children from Groups 
8 and 9 in comparison to Group 7 (Table II). The stati.=?tical significance of this 
effect is being currently analyzed. 

3. Several local dentists have expressed their concern to nic that there is a 
cariogenic effect on (one or more) of the products under test. This concern is 
based upon their findings of wliat appeai-s to b>c an increa^sed dental caries rate 
and an increase in dcmineralixation of pre-carious lesions in some of their patients 
who were at that time participating in the study, 

4. In view of the situation mentioned in points 2 and 3 above, I decided to 
review the whole studv again, rctabulating all the examination sheets since the 
12-month examination period. This retabulation was conducted separately for the 
ciinically observed (chieflj- pit and fissure caries) and radiographically diagnosed 
lesions (smooth surface caries). Lesions diagnosed both clinically and radiographi- 
cally were not compounded. In all these instances the clinical data were given 
precedence. The reason for this procedure is that recent scientific evidence strongly 
suggests that these two types of lesions are etiologicaliy different, so that the 
effect on one of them may, in some instances, be independent from the effect on 
the other. 

5. I have rctabulatcd Groups 1, 2, 3, 4, and 7 for clinical evidence at 12-months; 
and Groups 1, 2, and 7 for x-ra}'^ evidence at 12- months and clinical evidence at 
the 18-month examination. The remaining groups are being rctabulatcd at the 
present time. 

6. The results at present can be summarized as follows: 
12-Monih Rctahiilation. Clinical Data {Tables III and IV) 

(a) The products used in Groups 1 and 3 {regular and j}rcswectctjcd A'oo?- 
Aid) are markedly cariogenic in comparison to the water topical control (Group 
7, Table III), 

(b) The addition of sodium di hydrogen pho.sphate cancels-out this cario- 
genic effect (Table III). 

1^" Month Examination. X-Ray Data. (Tables III and IV) 

(c) The x-ray data show no important di/fercnec between the groups, and 
thus their addition docs not modify the picture described in a and b above. 
It would seem that the cariogenic effect of Kool-Ai<i occurs mainly in pit 
and fissure lesions, which arc diagnosed clinically. 

18- Mo nth Examination. Clinical Data (Table V) 

(d) Table V ivhick shotjs theae data, indicates that KooUAid is decidedly 
cariogenic, and that the addition of phosphate cancels-out (his effect. 

7. These findings clearly indicate that several of the products used in the Elk- 
hart Study are dcfmitcb'^ cariogenic, and that a solution for that problem has 
been fonnd. Therefore, I would like to propose that, in order to discharge our 
professional, ethical, and moral responsibilities to the public the information pre- 
sented in this report be submitted to the sponsor and then to the American Dental 
Association. 

Sincerely, 

Simon Katz, D.D.S., Ph. D., 

Assistant Professor of Preventive Denliairy, 



o 
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TABLE L~STATISTICAL EVALUATION OF ELKHART STUDY DATA AT 2 YEARS (CLINICAL AND RADIOGRAPHIC) 

(DR. KATZ' DATA) 



Groups and Incremenls 
compared 



Increment 



Percent 
ditference 



"I" 
value 



ProbafciJily 



vs2: 

DM FT 2. 80±0. 22 versus 2. 46 iO. 19 

DMFS 5. 20± . 42 versus 4. 27d= .37 

IPS 2. 45± . 31 versus 1. 90± . 23 

vs 7: 

DMFT 2. 80± . 22 versus 2. \7± . 19 

DM FS 5. 2Q± . 42 versus 3. 93± . 33 

IPS 2.45± .31 versusl.77a: .20 

vs7: 

DMFT 2.46± .19vfirsus2.17± .19 

DMFS 4. 27± . 37 versus 1 93± . 33 

IPS 1. 90± . 2B versus K 77± . 20 

vs 4: 

DMFT 2.91± .19versus2.8l± .20 

DMFS 5. 15± . 36 versus 4. 63± . 37 

IPS 2.15± .25versus2.20± .27 

vs7: 

DMFT 2.91± .19versus2. 17± .19 ■ 

DMFS 5. 15± . 36 versus 3. 93± . 33 

IPS 2.15± .25versusl.77± .20 

vs 7: 

DMFT 2.81± .20 versus 2. 17± .19 

DMFS 4.63± .37 versus3.93± .33 

IPS 2.2D± . 27 versus 1.77± '. 20 

and 3 vs and 4: 

DMFT 2. 85± . 14 versus 2. 63± . 14 

DMFS 5. 18± . 28 versus 4. 45± . 26 

IPS 2.30± .20 versus2.05± .19 



12.2 


1. 171 


^ 0. 250 


17. 9 


i. 660 


1-098 


22.4 


i.334 


1. 185 


29. 0 


2. 174 


.031 


32.4 


2. 384 


. 019 


33.4 


1.857 


K 066 


13. 4 


1.082 


1. 291 


8.6 


.682 


1. 496 


/. J 


^77 


DuU 


3.4 


.360 


>t.50O 


10. 1 


1.015 


\ 321 


2.3 


.164 


>». 500 


34.1 


2.754 


.006 


31.0 


2.493 


.014 


21.5 


1.181 


1.246 


29.5 


2. 329 


-021 


17.8 


1. 396 


1.169 


24.3 


1.289 


1.19B 


7.7 


1.110 


». 278 


14.1 


1.931 


-055 


10.9 


.924 


1-362 



» N.S. 

TABLE ll.-ELKHART STUDY-DMFT AND DMFS AFTER 24 MONTHS <0R. KATZ* CLmiCAL AND X-RAY DATA) 



Group 



Average 



A DMFT 



A DMFS 



1 2. 80 

2 2.46 

3 Z91 

4 2.81 

5 2.53 

6 2.73 

7 2. 17 

8 2.67 

9 2.62 



5. 20 
4.27 
5.15 
4.63 
4. 46 
4.r8 
3.t3 
S.21 
4. 95 





TABLE 111.- 


-ELKHART STUDY- 


CARIES INCREMENTS AT 12 MONTHS- 
(DR. KATZ* DATA)' 


-CLINICAL ANO X-RAY DATA 






Climca) examination 


X-rays 




Percent 6S differences with 
^roup 7 




Groiip 


AT 


AS 


- AT 


AS 


Clinical X-ray 


1 




0. 46 


0.46 


0.34 


0.68 , 




2 




.87 


1.27 


.32 


.69 


+176.06 +15 
-19.5 +26.5 


3 




.40 


.37 


.41 


.86 









^ + means more carles than group 7; >- means less carles than group 7. 
Note: Extracted teeth are not included in this table. 
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TABLE IV.-ELKHART STUDY, CARIES INCREMENTS AT 12 MONTHS-CLINICAL DATA 











Difference wilh Rroup 7 




Group N 


mi 


ADFS 


ADFT ADFS 


1. 


: 173 


0.4b 


0.46 






175 


.87 


1.27 


+89.13 +176.08 


3 


198 


.40 


.37 


-13.04 -19.56 




186 


.87 


1.02 


+89.13 +121.74 


5 


188 


.52 


.57 


+13.04 +23.91 




Nole: Exlracled teelh are not Included in Uiis table. 










TABLE V.-ELKHART STUDY, CARIES INCREMENTS AT 18 MONTHS-CLINICAL DATA ONLY 










Difference wilh group? 










(En percenO 




Group N 


ADFT 


AOFS 


ADFT ADFS 


1 


\ 189 


1.20 


1.63 




2 


165 


• 1.41 


2.45 


+17.2 +50.3 


3 


185 


1.31 


1.57 


+9.2 -3.7 



Nolei Exlracted teeth are nol included in this table. 



General Foods Coup., 

Law Department, 

May 1971, 

Dr. William J. Gyarfas, 

Division of Surgical and Dental Drug Products, Office of Scientific Evaluation, 
Bureau of Drugs, Food and Drug Admini&traiion, Rochville, Md. 

Dear Dr. Gyarfas: At our May 3 meeting certain cominitmcnts were made 
and points of view expressed which I believe it would be appropriate to eonfinn 
at this time. Also I would like to bring you up to date on related developments. 

Prior to the receipt of your letters of March 1.^ requesting the submission of 
data, pursuant to Section 103.3(a) 5 of the New Drug RegulaiionSy General Foods 
was of the belief that it had fully. complied with its obligations with respeet to the 
submission of data and other information in connection with the INDs. This 
belief was baaed on the wording of that Section, whicli reads in part— "Upon 
request of an identifiable, trained and properly authorized employee of the De- 
partment, at reasonable times, these reports shall bo made available for inspec- 
tion, and on written request eopios of these reports shall be submitted to the Food 
and Drug Administration' \ To the best of our l^nowledge, the letters dated March 
1.5 constitute the first written request for sueh reports and at our May 9 meeting 
it was decided that the data in the form of eopies of the examination sheets would 
be submitted. 

General Foods committed itself to the submission nf all of the examination sheets 
by the end of the month of May.* The work involved in fulfilling this commitment 
is well under way and every efTort is being made to meet the deadline. However^ it 
■ should be pointed out that the job is not as simple as we originally thought. The 
examinatifAn sheets eontoiu entries made by the original examiner (Dr. Katz) and 
a second examhier (Mr. Stookey]. Their respective entries were made in different 
colors so that they could bo readily identified as to source. UnfoHunately, the 
difference in color is lost when ph 'locopies arc made. Therefore, it was necessaiy 
to go through each examination Si let and mark the entries in a distinctive man* 
ner which would be picked up wh x plio to copying the records. This added step 
has obviously taken a lot of time no*, orginally contemplated. 

Shortly before the end of the month we will band deliver to FDA's mailroom 
the data (examination sheets) we have completed cop>'ing. These will be bound in 
volumes, with separate volumes for each IND, identified with the IND number. 
At the same time these arc delivered, I would appreciate the opportunity to meet 
with you to show you samples of the type of records being submitted. This will 
enable you to be aware of what has been done and to give iis any guidance you feel 
is appropriate so that we can be as certain as possible that we are fully complying 
with your March 15 request. 
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General Foods disagrcns strongly with the pot-Uiou taken by Food <fe Drug thjit 
the presence of sodium pha^^phatc iii aeid containing beverages'sueh a:^ KOOL-AID 
soft drink mix arid TANG instant breakfas-t d»*ink can eonstitutc ^oino sort of. 
trhorapoiitie elaim for this ingredient. Be assured General Foods hus no intent inn 
of making any elaini with respcet to this ingredient. However, \ve believo we should 
formulate products in keeping with the latest seientiJio knowlodgo, jwrticularly 
. when there is .some indicatioii of a possil)le eliminat ion of an adverse effect. Gonoriil 
Foods is eurrenlly oviiluating acid systenis which use otiior ingrcdit'nt> and whicli 
lia\*c been shown by lal)oratory tests to do a bettor job of niddifying r,r iuhiijiUng 
llic effect acid might ot.horwi^^c liavo. We will kecj) you informed .on uui- cITorl.s iii 
thi.s aica, but it should be clearly understood that our subniissiun of information 
with respect to this is not to be considered an ad miss ion on our part, that the 
inclusion of such a modified aeid system is in any way a drug. 

General Foods slated its position that it was willing for Food & Drag to release 
aiiy information filed with Food & Drug by General Foods coneerning t he studies 
conducted by Indiana University under General Foods' sp(>nsorship. Also the- only 
leason wliy General Foods is hesitant to release any such information is due to the 
position taken by Food &; Drug that any oublieity resulting frtnn the release of any 
information might be construed by Food & Drug as the making of a tliorepeutic 
claim which might result in Food & Drug having to take some action with rcjipect 
to General Foods products which contain mono sodium diliydrogcn jjhos[ihato. 

Daring our May 3 meeting there was considerable discu.^sion with respect to 
releasing information to the Federal Trade Cojnmission and the staff of Senator 
Edward Kennedy. On Ma}' 6 General Foods representatives met with Mr. Bates 
of Senator Kennedy's office and explained to him the situation with respect to 
release of any information concerning the beverage work. We told Mr. Bates 
that though we were willing to give him the information in the form of the Indiana 
University manu.'-'cripts, we were reluctant to do so in view of FDA's ])osition 
that any publicity might be considered the making of a thcraijeutic claim for 
an unapproved drug. \Vc concluded by suggesting that it might l^c appropriate 
to have a meeting witli representatives of Senator Kennedy's office, Food & Drug 
and General Foods present .so that there would be a fuller imderstanding of this 
situation and we could avoid or minimize any problems involved. Mr. Bates 
seemed to aj^prove of this idea and I inidcrstand he has been in contact with Mr. 
Anderson. I also understand that any such meeting will not take place u;;til 
Senator Kenned}''^ letter has been answered by Food & Dmg and then only if 
it still appears appropriate to have such a meeting. 

In connection with the two nuinuscripts left with you at our May -3 meeting, it 
should be understood that these arc the work of Indiana University. General 
Foods does not necessarily agree or disagree with the findings set forth in the 
manuscripts. We are in the process of drawing our own conclusions wilb rcs]ject 
to the work and will include such conclusions in the monitor report you have 
requested. 

Wc understand tlmt Indiana University has submitted their manuscriiHs for 
publication. in the Jnurnal of Dental Research^ as permitted under Section 130. 3(a) 
10 of the New Drug Regulations. 

Please be a.ssured of General Foods* cooperation in try in;; to resolve any prob- 
lems involved in this vathcr. complex situation. Wo appreciate the cooperation 
Food & Drug has given us thus far. 
Yours truly, 

. Gordon R. Brown, 

. , AUorneij. 
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BuiiKAi: or Dia!0.s, 

March Id, 1071. 

Gk.n'i:ual Foous CoKP. 

White Plains, A'.F. 

(Attention of Dr. K. C. Dykstra.) 

Gkntm:mi2n: Reference is made Lo your discontinued Xotioe of Clauned Inves- 
tigational Exemption for a New Drug for Monosodium Dihydrogenphosphato 
Incorporated into an Orange Flavored Breakfast IDrink for the Purpose of In- 
hil)iting Dental Caries, IND 8712, snljmittcd pursuatit to section oOo(i) of the Fed- 
eral Food, Drug, and Cosmetic Act. 
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Section 130.3(a)(5) of the New Drug Regulations requires that the sponsor 
submit accurate progress reports of the investigations and significant findings 
pertaining to safety and effectiveness of the drug. Your submission in this regard 
are inadequate. 

Please submit final reports and data from each investigation and a summary 
of your evaluation as to the safety and effectiveness of this drug. 

Your prompt attention and response to this letter will be appreciated. 
Sincerely yours, 

William J. Gyakfas, M.D., 
Director f Division of Surgical-Devtai Drug Products. 



Dental Officeu Summary for IND 3712 

August 8, 1967. 

Name of Sponsor: General Poods Corp., WHito Plains, New York 10602. 

I. DKSCniPTIVE D.\TA 

1. Name of Drug: 

Trade Name: Monosodium dihydrogen phosphate incorporated into an 
orange flavored breakfast drink mix for the purpose of inhibiting dental 
' caries. . 
Generic Name: None. 

2. Proposed Uses: As anticaries agent. 

3. Chemical Name and Formula: Monosodium dihydrogen phosphate; NaH2P04. 

4. Mode of Action: None given. 

5. Formulations, route of Administration and Dosage : Monosodium dihydrogen 
phosphate incorporated into an orange flavored breakfast drink; Orally; No 
specific dosage recommended. 

6. Related drugs: 

IND 2148— NaHzPO^ added to 5 cereals, General Foods Corp. 

IND 2518—Experimental Dentifrice T-8 (toothiDaste), Lever Brothers Co. 

IND 2833-- Prophylaxis Paste, Bristol-Myers. Co. 

IND 2954 — 0.75% Monosodium Phosphate added to various cereals, 
Kcilogg Co. 

IND 3636 — 1.2 gm. Monosodium Dihj^drogen Phosphate incorporated 
into seven non carbonated flavored instant soft drink mixes for the pur- 
pose of inhibiting dental caries, General Food Corp. 

IND 3638—0.78 gm. Monosodium Dihydrogen Phosphate incorporated 
into a low calorie sweetening powder for the purpose of inhibiting dental 
caries, General Foods Corp. 

IND 3778 — Monosodium Dihydrogen Phosphate incorporated into : a 
chocolate flavored beverage -mix for the purpose of mhibiting dental 
caries, General Foods Corp. , 
' IND 3845 — Monosodium Dibydro^-^en Phosphate incorporated into an. 
instant breakfast mix for tbe purp ise of inhibiting dental caries, General 
Foods Corp. 

IND 3637 — 1.2 gm. Monosodium Dihydrogen Phosphate incorporated 
into 7 non carbonated artificially sweetened instant soft drink mixes for 
the purpose of inhibiting dental caries. General Food Corp. 

IND 3979 — Monosodium Dihydrogen Phosphate incorporated into tablets 
and/or gelatin capsules for the purpose of inhibiting dental caries, Gen- 
eral Foods Corp. 

NDA 16-330 — (Incomplete) Monosodium Dihydrogen Phosphate in- 
corporated into five pre-sweetened breakfast cereals for the purpose of 
inhibiting dental carieS; General Foods Corp. 

11. MANUFACTURING CONTROLS REVIEW 

"Remarks: For phase III, the flavor ingredients should be identified. 
Conclusions: 

Controls unsatisfactory. Sponsor should be requested to clarify th^6 specifica- 
tions, identity determination and assay of the NDS in the product. 
Labels lack notation of active ingredient, quantity, and caution statement." 
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in. PIIAUMACOLOGY DATA REVIEW 

"Evaluation: Prcelinlcfti animal studios, an extensive bibliography and a reprint 
of the Federal Register eoneeniing the use of ]>hosphate have been submitted 
iind reviewed in the pharmaeology reviews of IND 2148 and NDA lG-330. 

Tlie following studies have been performed by the sponsor: 

(1) Enamel Solubility Studies with Phosphates Using in-vivo and in-vilro 

Proeedures. 

(2) Dental Caries Studies in Rats and Hamsters. 

(3) Enamel Solubility and Dental Caries Studies in Animals Involving Pie- 

and Post-natal Phosphate Administration. 

(4) Plaque pH Studies Using Phosphates. 

(5) Preelinieal Investigations on Experimental Animals Using Phosphate 

Enriehed-Cereals. 
(G) Studies on the Funetion of the Salivary Glands. 
Reviews of animal studies in IND 2148 and NDA 16-330 may be used as cross 

references to this IND. 
Iiiasmueh as monosodium dihydrogenphosphate in GR.A.S as a food additive and 
the animal toxieity data appear to be adequate, we have no objection to having 
tiie sponsor continue clinical triab'.'' 

IV. CLINICAL INVESTIG.\TI0NS 

Tliis clinical study Wiis carried out simultaneously with the clinical studies of 
IN'D 3636 (Regular Kool-Aid), IND 3637 (Artificiallv Preswoctcued Kool-Aid) 
and IND 363S (A Low Caloric Swcotcniiig Powder). 

A. There were two clinical investigatoi's listed: 

Joseph C. Muhler, D.D.S. 
Simon Katz, D.D.S. 

B. 250 children residing in an area having a water supply containing less than 

0.2 ppm of fluoride were given a clinical examination with the aid of 5-7 
bitewing radiographs. 

C. The age range was 6-15 years. There was no distribution by chronological 

age or by sex. The children were divided into experimental groups 
according to dental age and past caries experience. The groups and their 
products were as follows: 
Group I— Regular Kool-Aid 

Group II— Regular Kool-Aid containing NaHaPOi (IND 3636) 
Group III— Artificially preswectened Kool-Aid 
Group IV — Artificially preswectened Kool-Aid containing NaHjPOi 
(IND 3637) 

Group V — Artificial sweetening agent containing NaH2P04 
Group VI — Artificial sweetener 

Group VII — Orange flavored breakfast drink mix containing 280 mg. 
of NaH2P04 per serving. 

D. The submission stated: "Although no attempt will 'be made to regulate 

consumption, an accurate consumption record, patterned after" those 
employed in previous clinical studies, will be maintained on each sub- 
jeet. Additional supplies of the product will be provided on a monthly 
basis'*. 

E. There arc no results reported to date. 

v. EVALUATION 

A, The design of the studies neglected to give any consideration to the following: 

(1) Previous fluoride exposure. 

(2) Specific diets of subjects — hence the exact amount of '^phosphate 

ingested was not given. 

(3) Better controls would have been a group that did not consume any 

of the products at all. 

(4) No attempt was made to explain the possible mode of action of the 

monosodium dihydrogen phosphate. 

(5) There was no mention of metabolic studies 

. (6) There was no exact calculated related dosafice. 
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(7) Tho aniomifc of pliosphato added sccm.s very small coTiijDarcd to Um 
phosphate eoiitcut of the natural diets of Injinan beings. 

(S) Tliere was no eonsideration or mention of the manj' variables Avhicli 
might have a ))eariug on these elinieul studies, such as overall ornl 
hygiene or composition of bacterial flora of the oral cavity. 

VI, iUJCOMMKNDATiO.VS 

A. Sponsor should be advised that these studies havn < \< similar to those 
which were pointed out at the conference June I, 1007 <m their ''inconi])lf>lo" 
NDA U)-3;](). 

l\. Sponsor .should be rcriucstcd to .supply: 

1. Iflentifiotition of flavor ingredients. 

2. Clarifjcatiou of tlio specifications, identity determination and assay 

of tho NDS in the product, 
o. Identification and amount of the active uigrediont and the proper 
caution Jegond on the immediate package label. 

Cl.\ri=:nci=: Gilkf.s, D.D.S. 



MKMOIIANDUM OP CO.\KKJU:xr;F. 

APRrn 7, 3071. 

Presont : 

Gordon Brown, Attorney, General Foods Corporation, Wliite Plains, N.Y. 
10G02 

Marion Finkel, M.D., Deputy Director, Bureau of Drug.s 

Marvin Scife, M.D., Acting Director, OSE Division of Surgical -Den (ul Drug 

Products, OSE/BD-lOO 
Wiiliani J. Gyarfas, Af.D., Director 
Frederick J. Grigsbjs M.D., Deputy Director 
Clarence C. Gilkcs, D.D.S., Dental Officer 
Subject: IND's for which letters were written to the sponsor, dated ^Nlarch 
1971, (Monosodimn dihydrogen phosphate added to various foods). 
Atty. Bro\\Ti opened the conference by stating that he wanted to discu.ss our 
letters dated Marnh 15, 1971, requesting complete progress reports on the IND\s 
which have l^ecn discontinued and he also wished to inquire about the letter from 
Dr. Simmons signed by Dr. Finkel on IND 2148. He continued that he had met 
with Dr. Jennings and had explained the work done at Indiana University and 
they w^ere trviug to resolve their problems associated with their cereal studies, 
IND 2148 and NDA lG-330. The NDA had been withdrawn because of the i)rob- 
lems at Indiana University and they promised Dr. Jennings that they would 
return and give him a full report on all of the re-evalua*;i6ns. 

Our visitor was reminded that full reports on the re-evaluation slioidd be 
submitted to the IND and NDA under which the studies were conducted. 

Atty. Brown was asked who was doing the re-evaluations? He replied that 
Indiana University wiis doing them. 

He was reminded that the hi vestigator involved in the problem w^as on the staff 
at Indiana University. 

The question was asked about the outside consultant who was mentioned to 
re-evaluate? 

Atty. Brown stated tliat they were having an outside consultant participate 
m the re-evaluation. 

The conversation then was directed to the discontinued IND's. 

Atty, Brown stated that the reason fmal reports were not in was that even 
though the 3 year studies were completed, analy.sis of :the x-rays and other data 
had not been completed and the rctison for tlii.s was uum ])<)wer shortage at 
Indiana University. He added that there is some douljt that the 3 year data is 
valid because of the large drop out, rate and decreased use of the product during 
the last 2 years of the stud5^ He also added that at this time they have no hi- 
tention of tiling an NDA for any of the products in the IND's which were dis- 
continued. 

Dri Gyarfas summarized that the work on the NDA began in 1904, but imtil 
this date not all of the data. has been submitted. Tiie material was found to 
be meoniplcte and. the sponsor withdrew and resubmitted, and again the NDA 
"Was approvable and again the sponsor withdrew the application, lie added that 
Q data on the discontinued IND's would have to bo submitted whether the 
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sponsor thinks it Is valid or not. Also there arc several investigattjrs involved 
in the IND's that are not accounted for and according to the regulations they must 
l>e. 

The discussion turned lo Die sponsor now listing nionosodium dihydrogen 
phosphate on the package ()f '"Kool Aid'' but not making any clahns. 

At ty. Brown stated that the reason they were doing this ^vas because one of the 
studies showed that the ''Kool Aid" group came up with more cavities than 
the group which did not drink any beverage and so the ingredient was added 
to offset the erosion effect of the acid or of the beverage itself. He added that 
he thought someone here at YD A told them that if the ingredient was so good, 
t(» go alioad and add .'^omc but don't make any claims. 

Or. Seife stated that there nnist have been stnne misunderstanding about that 
point I)orausc this just can^t be done. 

Our visitor was told that even though nionosodium dihydrogen. phosphate was 
a OKAS item (generally recognized as safe) tlnit the. sponsor should Ijc adding 
the iuArcdiont, even to a food, for a reason. 

J)r. Finkel exi)huned to Atty. Brown that addition of this ingredient is implying 
a therapeutic elFcct and even though no statement is made it is considered a drug. 
She added thai there has been consideral)le information in the literature and 
available to the public that caries studies have been conducted with this as the 
active ingredient. 

Atty, Brown said he was surprised to hear this point of view and would convey 
same to the sponsor. 

It was rc-cmphasi/.cd that we have no information whatsoever on the results 
of the ''Kool Aid" studies and that there is no question of safety, but of efficacy. 
TJiosc studies have generated widespread inciuiries all the way to the level of the 
U.S. Senate and we arc unable to give any answers because we have no data of 
any kind on these studies. 

Atty. Brown thanked us for our time and promised Dr. Gyarfas that they 
would reply to our recent letters telling us exactly when they will get the data 
C(tntaining the filial results into us. 

It was requested that the information on the Goshen, Indiana cereal study 
which was presented to Dr. Jennings, be submitted to IND 2148 and NDA 
l(>-:«0. 

The cimfercncc ended with the usual aiiienities at 10:20 a.m. 

Cl.vrknch C. Gilkks, D.D.vS. 



.mi';.v!*^'u.\n1>um of confuuknck 

May 3, 1071. 

Pi-cscnt: 

Gordon K. Brown, Counsel for General Foods Crnporation. 
Dr. Kenneth G. Dykstra, Dir(}ctorof Nutrition, Gcuoral Foods Corporation. 
Julius Oziek, D.1).K., Consultant-General Foods Corporation. 
Division of Surgical-Dnntal Drug Products: 
William J. Gyarfas, M.D., Director. 
Frederick J. tlrigsby, M.D., Deputy Director. 
Robert Anderson, Gnn(»ral Counsel's Office. 
Clarence C. Gilkcs, D.J:).S;, Dental Officer. 
Mr. Brown opened the conference by stating that Indiana University was 
used as tJie center of General Foods Corporation ecrenl studies with phosphates, 
and then they switched to studies of beverages with phosphates in them. He added 
that the principle beverage work was done at Elkhartj Indiana, and this work had 
been coiiiplcted. He also meniionod a letter from Dr. Katz "lo Dr. Muhler referring 
to an erosion effect of the acid in "Kool-Aid" on the enamel of teeth of subjects in 
the study. Sodium dihydrogen phosphate (NaHoPOO appeared to overcome this 
erosion effect and hns boon added to ''Kool-Aid" and will soon l)c added to '^Tang", 
their orange-flavored beverage mix. The effect of NaIT2P0i is to buffer the acid in 
the product. However, they were not making any therapeutic claims for the 
product. 

There was considerable diseus.sion of the fact that as a result of the Elkhart, 
Indiana, beverage .studios, the sponsor i^roecedcd to add sodium dchydrogcn 
phosphate to ^'Kool-Aid" as an ingredient — making no claims — but had done so 
as a direct result of frndings they had observed in a study conducted under IND 
iWM} without suhmiiiino auy of Hie data to FDA for evaluatiou. They had taken the 
stand that it was a GRAS item and were adding it to buffer the acid.. 
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Mr. Anderson stated that depending on consumer response the posf?ibility of 
other complieations in the future, FDA may have to take another look at this 
particular produet. 

Dr. Gyarfas stated that their reasoning for adding the ingredient appeared to 
unnly a elaim. 

Mr. Brown onee again related to us that he had met with Dr. Jennings and 
promised him the results of reevaluating the x-ra3's on the Goshen cereal study. 
He added that the ree\'a]uation was in progress and was almost completed. 

Mr. Brown [t,a\'c Dr. Gyarfas two manuscripts to peruse and stated that they 
were on the Elkhart, Indiana, beverage studies and would soon be published in one 
of the jonmals. 

Quite a bit of discussion followed on the technicality and legality of publishing 
results of a study conducted under an I ND without submitting the results first to 
the IND. It was brought out that the sponsor's interpretation of the results may 
possibly be different from FDA's evaluation of the data and hence might mislead 
the Public. 

Mr. Brown read the synopsis of both pajicrs and requested that we review them 
and let the sponsor know what additional back-up data is needed. 

Dr. Gyarfas informed our visitors that the papers should refer spccificallj'' to 
the IND under which the studies were conducted and should be in the form of an 
official submission. 

Mr. Brown informed ua that there had been an inquiry from Senator Edward 
Kennedy's ofHce on the results of the Elkhart, Indiana, beverage studies — namely 
the ''KooUAid" and "Tang" s^Jdics. 

Dr. Gyarfas replied that we nad a similar request for information from Senator 
Kennedy's office and that we informed his office that we could not give him anj'' 
information because we had no data on the results of the studies in question. Ho 
further emphasized that even if we had the results the conSdcntialit}^ of the 
sponsor haa to be respected according to the regulations. 

Mr. Anderson elaborated on this point also and expressed FDA's position in 
such a matter. 

Mr. Brown also read a letter from FTC requesting the .«ame information. 

Dr. Gyarfas once again requested that the s])onsor submit all the raw data and 
the summarized results of on each subject in each of the studies conducted under 
the seven IND's which the sponsor has discontinued. 

Mr. Brown argued that until recently he had not been asked for individual 
patient records^ but only for progress reiiorts. 

Dr. Gyarfas observed that this information had been requested several times 
in conference and only promises resulted. He pointed out that the Congressional 
inquiry as well as the sponsor's decision to add the active ingredient to their 
beverages without FDA leviewing the data, now makes it mandator^'- that they 
submit all raw data which should be in the form of individual patient record 
forms. 

Mr, Anderson explained to our vi^itoi'S FDA's position on releasing information 
to Senat-or Kenncdy^s office and FTC. He re-emphasized that the sole responsi- 
bility of release of such information lies with the sponsor. 

Mr. Anderson then askcu our visitors if they would give us a definite date by 
which this raw data on each IND will be submitted. 

!Mr. Brown conferred with Mr. Englc, from Indiana University, and Dr. 
Dykstra and agreed to have the data in by May 31, 1971. 

Mr. Brown re-emphasized that at this time the company did not feel that there 
was sufficient basis in any of the IND's to file an NDA. 

Dr. Gyarfas reluctantly accepted the two manuscripts, after much insistence 
from Mn Brown, and stated he would file them in IND 3635 with their approval 
since no specific IND number or product was mentioned. 

Mr. Brown thanked him and the conference ended with the usual amenities 
at 12:40 P.M. 

Clarknce C. Gilkes, D.D.S. 
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lADR Abstracts 1969 
it:£M 660 

Enamel Protective Factors in Foodstuffs. M. E. Weiss,* B. H. Clarkson and H. 
Berlin. Eastman Dental Center, Rochester, New York; Lewistown, Pennsyl- 
vania. 

Three methods: (1) half toofch decalcification; (2) solubility of radioactive 
enamel in bacterial fermentation products; and (3) an enamel surface *^window" 
technique, were used to test extracts of plant materials for effects on enamel 
solubilitj'. Using (1) it was found that 15 plant extracts offered a measure of 
protection against enamel dissolution in pH 4 lactic acid. With (2) solubility re- 
ductions of more than SO percent were obtained with several herb products. With 
(3) levels of enamel protection were lower but quite definite. Tests designed to 
indicate how the extracts modified enamel solubility showed both organic and in- 
organic agents were involved; in method (2) inhibition of bacterial activitj'' played 
a large part, and that in (3) where bacterial activity was not involved the enamel 
protection depended partly on inorganic (buffering) agents and the action of some 
organic components. 

ITEM 666 

Suppression of dental caries by chemical activation of the hypothalamic-parotid 
endocrine axis. R. R. STEINMAN* and J . LEONORA, Loma Linda Uni- 
versity, Loma Linda, California. 

Preliminary evidence suggests that the direction of fluid movement through the 
dentin plays a major role in resistance to dental caries. Fluid movement in the 
dentin is hornionally controlled by the hypothalamic-parotid gland axis. Com- 
ponents of the ornithine cycle, particularly urea, stimulate the hypothalamie- 
parotid axis which activates fluid movement through the odontoblastic processes 
■ in the dentin. The present study was conducted to determine whether the con- 
tinuous chemical activation of the hypothalamic-parotid axis with 5\ibcutaneous 
(sc) administration of exogenous urea or citrulline would decrease the incidence of 
dental caries in rats maintained on a high sucrose cariogcnic diet for 13 weeks. 
Seventy -six male Sprauge-Dawley 21 day old rats were divided into five groups 
and treated as follows: Group I twenty rats sahne sc 3 times a day; Group II 
seventeen rats 20 mg urea sc/lOO gm body wt/2 times a day; Group III thirteen 
rats 80 mg urea sc/100 gm 3 times a day; Group IV twelve rats 240 mg urea sc/100 
gm 3 times a day; Group V fourteen rats 60 mg citrulline sc/100 gin 2 times a 
day. The number of cavities after 13 weeks was 15.6^1.7; 9.0±1.3; 4.5ibl.3; 
].SibO,3; and 11.2±1.5 respectively. All animals were autopsicd. The animals 
receiving 240 mg urea 3 times a day showed evidence of stress having enlarged 
adrenals, spleen and kidneys and lower weight than the control animals. Those 
receiving SO mg urea 3 times a day or less showed little or no evidence of .stress. 

ITEM 667 

The Relative Effect on Dental Caries of Three Food Siipplements to the Diet. 
Sidney B. Finn*, Homer Jamison, Institute of Dental Research, University of 
Alabama in Birmingham; School of Dentistry, University of Missouri, Kansas 
City, Missouri. 

Over 600 children between G and IS yeans of ago in residence for 9 months-of 
the year at a state institution, were divided into three equnl groups of over 200 
each. The three dietary additives were fed at the breakfast meal. All children 
consumed the same basic diet. Supplement one was a sugar-coated cereal; supple- 
ment two, raisins and fruit juices, and supplement three, a non sugar-coated 
cereal containing approximately 0A% disodium phosphate incorporated into the 
cereal during the processing. Sugar and other sweets and carbohydrates in their 
• daily diets were not restricted at any meal. After 18 months on these regimes, 
examinations with mouth mirror and explorer, and bite-wing radiograplis revealed 
the following results. The mean DMF teeth or regime one was 1..57, regime two 
was 1.43 and regime three was 1.44. The mean DMF surfaces in regime one were 
3.13, regime two 2.61 and regime three 2.89. Statistical analysis of these differences 
did not approach significant levels. Determinations based on the number of 
available surfaces did not reveal any significant differences either. This was a 
double blind study. The results would indicate that under the conditions of this 
study a sugar-coated cereal does not produce a significant change in dental caries 
incidence when compared to uncoated cereals or fruits containing natural sugars 
\i eaten once a day in an im res trie ted carbohydrate diet. 

ERIC 
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Cliuicnl [tivoHii nation r>f Dual Ailov Restorations in TtJOth with Suhginnival 
Cnri':-.* lOLb^NA L. J.IATL'KAS* Colloge of IJciitistry, Howard University, 
Wjishiiigtoii, D,C. 

A t\V(>-yoar fr tudy of gold-to-anialgam ftlling.s restoring deep subgingival caries 
vv«as njacle. TIic r ubgia;riv.\t ''))roblcin'^ areas of caries \vore iooatod both ])roximaliy 
and bucally. Forty adult |.)ei'nianoMt teeth wore iueluded in the study. In each 
cnse, a cast gold I'O:^ to ration wars indicated ijut would have hecn technically 
ditficuU to construct due to cario.«s depth. Tho teohnique u.sed involved the biiikhip 
t>t gingival floors above soft tissue height -with Ag amalgam prior to con.struetioii 
(»f tilt* ca>t g'>Id fillings. ICxLronic core was taken to i;oi>it.ion tho gold to amalgam 
margins abf»ve the gingival crest for ease of clinical cvr.l nation. Saliva plf was 
measured at pi'o- and i>ost-restaratjon mtervals. Other po.st-in.sertion clinical 
f*valuatioa$ inchided: corrosion; diirColoration, ])itting, metallic taste and other 
discomfort related to the restored teeth. No significant change in pll ocenrred 
between pre- and post-insertion measurements (range 0.8-7.1). Surface discolor- 
ati(ni was scon in t wo cases only at the 0 month interval. Di.scoloration observed 
was easily re;jit»vecl with ])rophylactic paste. Metallic taste occurred in one 
jiatienl only f(»Howing ijlacenient; however, sijontaneons disai>pearance occurred 
after I ninnlh. clinically significant chnng(?s in surface texture, marginal ada]j- 
tation or corrosion were foimd in the cases tested. Microovalnations of the,<e 
[jrop/w'tio.« an? being conducted. 



L,uiOKAT0ru* .SrrjnrKS* CoNCKitNixo Tini Ekfkct of Acru-OoNT.MNi.\G 
Bi:vr.ii.\Gi:s on Enami:^ Dissolution and Expicri.mkxtal Dkntal Caiuks 

TKy James L. McDonald^ Jr., and George K. Stookcy, Oral Health Research 
Instil nte. India.na UnivevMty-Pnrdue University at IndianaiJOliSj Indianapolis, 
Indiana) 

SfMfUfs xvcrc conOnvled fo dclmmua if acid-contahiini} beverages ajfecl 
(idver.idy ui vitro enamel di-vHohttiou and dzpariincntaf denUd caries, and if 
Ihv. addition, of phosphnfc infUtcvccs these sy-sicma, Resuils auggest that, ihesc 
bvvrragcfi cause dissohdioti of enomel and prodx(Ce anantd eronion. in ral 
molars, rcunrdhss of ihn presc^ice or absence of^ucros^. Addition of NaHiPO^ 
reduced the dnmagc to cnarticL 

Fnv many years the literatnrc ht'.s suggested that a variety of different acids are 
harmful to the teeth. 3v[cCline (I) ivoted that a dilute .solution of lactic acid resnlted 
hi gross dostrucUon of enamel and dentin. Similarly, Gortner, Restai'ski, and 
lMcC\ty (2) oi>servod extensive erosion of vat enamel one week after the ingestioJi 
of a soft drink that contained phosphoric acid; they suggested (3) (4) that tliis 
phentnnenon was i elated to the type of carjjohydvatc in the beverages and the pTI. 
Also, it was found (5) (ti) tluit not only was erosion apparent with systems that 
ccmiaineii various carboxylic acids (.such its citric, acetic, and hictlc acids), but 
similar findings were obtained with orange juice. Although it has been saggestijd 
(2); (7) that the jiresenee of sucrose has a role in this process, it is more commonly 
accepted (S), (9) tliiit tho type of acid present and the hydrogen ioa concentration 
twi} tlie dominant factors. It also has been suggested {\0) that the influence of 
suetvjse may be related more closely to the consumer properties of the beverage^ 
and thus serves to inerease the amount of daniage found in vivo thr<mgh an in- 
creiised eonsimiption. This dannige can be manifested as erosion of the .sound 
enamel surface oi as an increase in dental caries hi e.Kperimcntul animals. 

Investigations as to which acids are inost harmful have iiot resulted in clear-cut 
evidence; but it is known that damago is not directly proportional to the hydrogen 
ion concentration. Wynn and Ilaldi, (7) for example, studied the erosive action 
of varions fruit jniees in rats; the3'^ rei)orted that the lack of relationsliip between 
the extent of ci'osion and the dogi:<-'e of acidity of the difTorent juices indicates, 
that there are other factorr besides acidity that produce enamel damage* Generally, 
it is- believed that a fruit juice prepared from fresh fruit is more injurious than the 
ui-e of the fruit itself . (11) 

Additional confirmatory ixjports about the adverse influence of acid-containing 
beverages on enamel have continued to appear in the dental literature. These 
rejwrts expre^ssed concern about the potential damaging effect of acid-contaihing 

•Tlii^s sturty Was supported, in part, by a Kt'nut from the Tticliniift Unlv<ii*slty Foundation, Bbomingtou, 
lud. Recolveii for publication Mtucli 20» 1971. . 
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soft drinks (12) and various fruit juices. (13) (15) Brunei et al (14) found an 
increased incidence of clenlaJ caries in r:its tliat- were given cider, which suggests 
that these preparations are not onlj* erosive, to enamci but may bo cariogonic. 

In addition to the iuvoistigationftj of the erosive prfjpcrties of acid-containing 
beverages, as evidenced by in vitix) e.\perin)cnttj and .stndies iu cxperimontal 
animals, there haAT been clinical reports in which erosion was associjitcd with the 
ingestion of these preparations. Fincii (10) reported that extensive severe ero.sion 
is associated with the increased ingestion of citrus fruit di-inks find fruit juices. 
Allan (17) found that extensive erosion was attributable to the ingc.-'tion of lemon 
juice. 

Some of the previous in vitro studies (13) implied that the addition of calcium 
and phosphate to acid-eontaijiing systems would alleviate jjartially the chemical 
))roccss of erosion. This effect was explained on the basis of the wcll-kuov;n buffer- 
ing ability of phosphates, and the inlluenee of the calcium nnd i^hosphate ions in 
Ihe reduction of enamel dissolution by the eonimon ion effect. There have been" 
nuinci'ous .studies (IS) (19) about the beneficial influence of phosphates on dental 
caries in experimental animals and humans; thus, their possible role in the allevia- 
tion of erosion merits additional consideration, 

Becau.se acids, as such, are not commonly ingested, ihc pj'aciicnl i)ro})lcm in- 
volves the use of foods, cundy, and beverages that contain specific acids natural 
ingredients or those to whicli acids are added for purposes of ta.^tc or product 
stability. This scries of .studies was conducted to investigate the cfToct of commer- 
cially available, low pll food items on erosion and cx])eriment:il dental caries and 
to detcrmhie if the addition of jjhosphate had a beneficial inllucn: c on this phcnt)n)- 
e;ion. The results of the laboratory studifjs arc reported in this [)apcr, and the 
findings of studies witfi humans will be summarised in a paper (20) ro bo pu))Jished. 



In. vitro enamel (Jecakificalion UiiulicB lA and IB), — To determine the h)fhioncc 
of acid-containing foods and individual acids on enamel dissf»lutinn, two iu vitro 
studies were conducled with the use of bovine incisor enamel that had been stored 
in a 2,8% Forjnalin solution (}?H 7). The enamel .-sect ions were ( mbcddcd in wax 
and c'fjld-curlng n^ethyl mcthaerylate, and a circumscribed area 0 mm in diameter 
remained ox])oscd. The teeth were placed in individual bottles to which 2o ml of 
the res])ective acid .srjlutions was added and they wore niaintnined in a continual 
inuncrslon apparatus that revolved at 3 rpm for 24 hour^f. Two lecth were te.'=^ted 
per grouj). The enamel sections then were rennn'cd and the S(jIutio!is were analyi'.cd 
for calohnn by atomic absorption spectroscopy. 

In ettamcl cros?o7i (study Sixty weanling; male VVisiar j-ats that weighed 
about 50 gm each were separatetl into four equal groups according to body weight. 
lJuring the four-week experimental period, ail rats were provided with a coj'u jjar- 
triclc clict* and the following drinking solutifuis ad libitum: gnmp It a sucrose- 
containing powdered soft drink mix (SO- PSD mix); group 2, SC-PSL> mi.\- plus 
0.120% NaWzJ^O.!; grouj^ o, a powdered breakfast orange drink mix (PIjOO mix); 
and groni> 4, PBOl.) mix plus 0.12:1% NaK-jPOi. At the cud of 2S days, tlie rats 
u*ere killed, the hcarls were removed, and the soft; ti.sfjie was dis-oetod surgically 
from the jaws. The jaws then were stored in 10% neutral ]<\n*malin for tv.'o day.s, 
transferred to 70% alcohol for two days, and examined for the jircsencc or absence 
of cnam(»l erosion with tho aid t)f a binoenlar niicroscope (X201. The severity 
of erosion was graded as follows: The lingual surface of each nuixihary molar was 
separated mcsiodistally into three different regions for scoring. Tn the rnaudihlcj 
the first molar was separated similarly into three dilTercnt regions, wlicrcas t!ie 
second and third molnrfVciich were .separated into twf> different regions forero.sion 
evahiation. Thus, w total r>f 32 scores were obtained (one for each individual 
region)" for the maxilla and mandible combined. Kach region to be scored was 
assigned a value from 0 to o !:)ascd on the following scale: 0, no erosion; 1, slight 
crcsion limited to the enamel; 2, sijot cro.sion with exposed dentin; 3, lingual 
enamel gone (self forn^ationf) ; 4, cix)sion that extended onto the buccal sui'face; 
and o, nuissivc cro.sion with reduction in eus)) height and tooth vrih.une. The 
mean value for each maxillary tooth was added to the moan vahie for each man- 
dibular tooth, which equalled the total mean severity score per rat. 

•The composition of this diet was ns follows (in percent^: yellow corn mciil, GtO; puwdonsl uiiolc mUk, 
30.0; alfalfa mefll, 4.8; iodlwd suit, 1.0; ami imicUiited j-cast, 0.2. 
tCliaiacLcristlcally. tlie observed erosion o<5cn!rGdftlnio5!toxt:liiflvfily on tlic lliiptial !;r»i'fac".=?. Tn instnnces 
^ II the ciinmel was eroded tnviiy from the cllnieal erown on the liiiBnu! surface^ a .^hi'lf or inuniK*! wns 
p. Y^.bc height of the gingival ca»st that had boon pi-csciit. 
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Experimental denial caries, — Sixty weanling male Wiiitar rats were sepamted 
equally into two groups (study 3/1). The rats were provided with a eariogenicj 
diett ad libitum. The rats in group A served as eontrols and received distilled 
water ad libitum, whereas the rats in group B were given PBOD mix as the drink- 
ing beverage. This latter beverage was prepared fresh daily. After 60 days, the 
rats were killed and their heads were prepared for earies examinations as described 
previously (21). 

Seventy-five wxanling male Wistar rats were separated by body v.-eight into 
three equal groups (study 33). The rats were provided ivith the cariogenic diet ad 
libitum. The rats in group A served as eontrols and received distilled w\atcr ad 
libitum. The rats in group B received PBOD mix ad libitum (as in study 3/1) in- 
stead of drinking water, whereas the rats in group C received PBOD niix fortified 
with 4.0 mg pho-sphatc pci- milliliter, which was added as Na2HP0^, All drinking 
solutions were prepared fresh daily. The animals were maintained on these respec- 
tive regimens for -^2 dttys, at which time they were killed and their heads were 
prepared for caries examination as in study 3/1. 

One-hundred fifty weanling male Wistar jats were separated according to body 
weight into five equal groups (study SC]. All rats were given the cariogenic diet 
and the respective drinking water or beverages ad libitum. The rats in group A 
served as eontrols and received distilled water, whereas the rats in group B re- 
ceived a C()mmcrcially available unsweetened orange juice in place of drinking 
water. The rais in group C were provided with commercially available sweetened 
orange juice. The rats in group D were given PBOD mix that was prc])arcd fresh 
daily according to the manufacturer's printed instructions. The rats in group B 
received PBOD mix fortified with 1.0% NaH2P04H20. The rats were maintained 
on these regimens for 42 days. At this time, the rats were killed by ether inhalation 
and the heads were examined for dental caries. 

Jir.STJLTS 

The data obtained in this study are indicated in Tables 1 through G. Table 1 is a 
comparison of the amomit of calcium that dissolved from enamel during a 24-hour 
immersion in a number of different carboxylic acid-containing foods and a com- 
parison of the influence of the added phosphate in several instances. Although all of 
the evaluated products resulted in enamel dissolution, the greatest amount oc- 
curred with exposure to the sucrose-containing powdered soft drink mix; the least 
amount of dissolution occurred with exposure to the two dessert prej>aratioiis. 
The addition of 1% NaH2P0^ seemed to reduce the rate of enamel dissolution in 
each instance. 

Tabi.k 1. — Relative Influence of Carhoxylic Acid-Coniaining Foods on Enamel 
Dissohdioii hi Vitro With a?id Without Added Phosphate {study lA) 



Enamtl 

Won (fig 
CdmliU 

Food item hours) 

Water (distilled) ' 0 

Sucrose-containing powdered soft drink mix 282 

Sucrose-containing powdered soft drink mix 4-1% NaH2P0^ 140 

Artificially sweetened j)owdcred soft drink mi.\:_- 220 

Artificially sweetened powdered soft drink mix +1% NaIi2P0^ 147 

Hard sour candy ball j 200 

Hard sour candv ball * 147 

Hard sour candy ball * 4- 1% NallaPO^. 147 

Powdered breakfast orange drink mix 111 

Gclatin-ty w dessert G5 

Instant dessert preparation 2G 

Apple juice 127 

* One candy ball used per 60 ml water. 



In Table 2^ the influence of difTorent carboxylic acids, which arc used com- 
monly in acidic food items, on enamel dissolution is compared. All of the acids 
resulted in enamel dissolution, but fumaric acid was more deleterious than either 
citric or tartaric acid at equivalent' concentrations. The addition of phosphate to 
the tihree acids that were tested provided, a- small reduction in the amoxmt of 
enamel dissolution that occurred. 



+'T'he composlUon of this diet was rs follows (In percent): yellow corn Rrits, 46.0; powdered wholo niilkj 
sucroscj 19.5; alfalfa meal, 4,8; iodized salt, 1.0; and irradiated yeast, 0.2. 



593 

Table 2, — Rclaiive inHuence of phosphate in vitro enamel dmolittion produced by 
commonly vsed carhoxylic achls {study IB) 

Enamel 

tion (fiQ 
Ca!mlf24 



Ca rboxfj Uc add system kou rs] 

Funiaric acid (0,15%) _ 2o7 

iMituaric acid (0.15%) + !% NiiH.PO^ 207 

Citric acid (0.157o) - - - 107 

Citric acid (0.15%) + 3% NaHjPO^.. 123 

Tartaric acid (0.15%) 1.59 

Tartaric acid (0.15%) + 1% NalT.POi 143 



Tlic resiiltj". of the enamel crofjion study in which the SC-PSD and PBOD mix 
were tested in rats are indicated in Table 3. The rats that reeeivod SC-PSD mix 
had hisher erosion scores than those that received PBOD mi.^. The addition of 
>?'iilf2P04 at the 0.125% level reduced the erosion produced by both of these 
acid-eontaining beverages, although the differences between groups were not 
eignificant statistically {P<O.Of)). 

The results obtained from the dental caries examinations of the rats in stnd.v 
3A are indicated in Table 4. The control rats (group A) had an average of 8.1 
lesions, whereas those in proup which received PBOD mix, had an average of 
n.G lesions. The 43.2% difTerence in the incidence of caries is highly significant 
(P<0.001), 

The data obtained from the rats of study 323 are shown in Table 5. The rats in 
grouD B that i3ceived PBOD mix in ])lace of drinking water had an average of 
12.1 lesions per rat; this was almost", twice as many as the distilled-water control 
rats (group A), which had an average of 6.3 lesions. The mean nvmiber of lesions 
observed in the group C rats provided with phosphate-fortified PBOD mix was 
5.5. A .statistical evaluation of the data indicates that the increase in caries inci- 
dence in the rats provided with PBOD mix was highly significant (P< 0.001) as 
compared with tho.se given distilled water. Similarly, the addition of phosphate to 
this preparation (group J3) resulted in a highly significant (P<0.001) antieario- 
genic effect. There was no significant difference between the distilled water group 
and the group that received the phosphate-fortified PBOD mix. 



TABLE 3.-EFFECT OF 2 DIFFERENT CARBOXYLIC ACSD-CONTAINING BEVERAGE MIXES ON FNAMEl EROSiOIN 

IN THE RAT (STUDY 2) 



Group Reglmeti i 


Number 
of rats 


Mean weight 
gam (gm) 


Mean total 
erosion score 


2 SC-PSD mix 4- 0.125 percent NaH3P04 

3 PBOD mix 

4 PBOD mix + 0.125 percent NaHaPO* , 


15 

15 

15 

15 


2 87.1db4.1 
88.7±4.7 
84.2±8.1 
87.4±5.a 


48.1 ±4. 4 
36. €±4. 3 
11.4±3.0 
4. 8±1. 4 


1 SC-PSD mix, sucrose containing powdered soft drink mix; PBOD mfx, powdered breakfast orange drink mix. 
i Standard error of the mean. 

TABLE 4.-EFFECT OF A CARBOXYLIC ACID-CONTAINING PREPARATION ON CARIES IN RATS (STUDY 3A> 


Group Beverage consumed 


Final 
number 
of rats 


AveragA 
number 
of lesions 


Percentage 
difference 


A Distilled water 


28 


I8.1ifc0.3 






........ 29 


n.6dr.4 


• 5.4-43.2 







I standard error of the mean. 

s Powdered breakfast orange drink mix. 

3 Value significant at 0.001 level. 
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TABLE 5.-EFFECT OF A CARBOXYLIC ACID-CONTAINING BEVERAGE MIX ON CARIES IN RATS (STUDY 38) 







Final 


IVIean 








number 


number 


Percentage 


Group 


Beverage consumed 


of rats 


of lesions 


difference 


A 




22 






B 


PBOOmlx 


21 


I2.1±.5 
5. 5±. 7 


-f-92. 1 
-12.7 


C 


PBOD mix 4- NaHiPOi 


22 









1 Compared with distilled v/aler control. 

2 Standard error of lJ?e mean. 

The iivcir.loiico of Cctrins in study :^Cis suinmivviml in T;i]jU» G. The CDiitnil I'iUs 
thiit roeoivod distilled WiUer \\:n\ 7.7 earious lesion.-., \v]Kir('ji.s thoso provitl(M;l with 
unswcotenod orange juice «a niniierie:illy (but nut sl;iUsiic;Uly ?iiJi:iiifi(?iiiit) 
lesser cavie.'S ineidence of 0,0 le.sioui^. The ingestion of sweetened onuigc juiec 
(gvou]> C) losultod in 8.5 l(\sinMi^ per rat, which was sli?a;hlly niou- tliuu that, of 
the eonlrol ratK. The rats given PBOD mix had a inoan value of 0.2 carious Icsioii.^* 
when compared witii the control valne, the latter fhidinii; reiJ resents a hijihly 
eignifieant (/''<0.001) increase in the incidence of earies (32%), which us attribur- 
able to the ingestion of the beverage. The provision of phoi-[)hate-eTu"lcl)od PBOD 
mix (si'oup D) resulted, in a moan value of 0.6 carious lesion,s. The addition of 
phorsphatc residted hi a hij^lUy significant (/^< 0.001) deerejuse in the incidence of 
caries {2S.-i%) when ecnnpnred wif;h that; found in the lats provided witli Uu; 
eonnncrcially available piejKiration. Agyin, there was no significant difference 
in the eane.< expcricneo of rals fjfovided with di.^ tilled ^vat(ir and tlui.se gi\-(Mi the 
plujisphate-contaiuing Pi>OD mix. 

I)7S .HUSSION 

The re.sults of this str.dy ennru-m the findings of other investigator.-": (1-10) which 
have illustrated the deleteriou.'? ofTeet; of low pTl b(»N-erages on enanu-l. These 
data may or may not be related to damage that eould rcsnh. in the hiiniiMi, oxo.n 
though the erosion did occur in the rat and in vitro. The.se findings also indicate; 
that Various acidic foods diiVer iu the magnitude of their deloteiions effect on 
enameb II(.>weverj the abnonee of sucrose from these beverages d(»es not r(Mui<T 
them hanuless to cu, "I. FnrthernKirCj all of the c<jininereial pnKlnet.s e\*al(ja(ed 
seeintd to eau.ce eu" « dissolution, regardles.s of the pi-esenee or jdj.^ence uf 
sucrose in the piodu. v.)f course, the microliial metabolism of suciose would lui 
at ii mininiUMi at tl>e low |>ir values present in scnu() of these products. Thn> t-he 
majority of the dan:.'v»?e must be attributed to tlie eon.^'titneiit aeids; the dentist 
should i)e iiware of the damage eau«ed by any Uunl product t.hat contains these 
acid.s, in s]>ite of the rationale tliat tliey arc cleared i-a-oidly from the oial eavity. 

TABLE 6,~EFFECT OF A CARBOXYLIC ACID-CONTAI MING B£VEf^ACE MIX AND ORANGE JUICE ON CARIES 

IN RATS (STUDY 30) 



Beverage 

Group consumed 



Final 
number of 

rats 


Avarage 
number of 

(es torts 


Percentage 




I 7.7j-.0,5 




?8 


6.6i .5 


-14.3 


27 


S.St .7 


+ 10,9 


25 


9. 2 k . 5 


2+19.5 


28 


6.6i; .4 


3-hl4.3 



A Distilled water 

B Unsweetened orange juice., 

C Swcetenedorange juice : 

D PBOD mix , 

E PBOD mix+NaH-PO,HaO.. 



1 Standard error of the mean. 

2 Value differs significantly from control value at 0.05 level. 

3 Added at amount estimated to provide the rats with about 25 mg of phosphorus daily or about 6,54 percent hy weight 
with PBOD mix. - - ■ ■■ - 

A variety f>f different phosphates are known to redneo experimental caries in' the 
rat and haiiistcr (IS). The data obtained in this stud}* .suggest that phosphaK; 
also can be efTeetive in the reduction of the enamel dissolution that results frtun 
the. use of aeid-eontaining beverages and hard candies. When NaHaPO^ was 
added to the different acid beverages or tiie hard candy soUiticni, a partial in- 
hibition of enamel dissolution was found. The jjhosphato secured to be effect ivtj 
when it wiis added to the sucrose or nonsuerose-eontaiiiing acid be^-erages. 
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The collective results f»f the influence nf PBOD mix on the incideuco of caries 
ill the rut indicute Ihjit this preparation is cariogenic. In these throe studies, the 
provision of this product resulted in increases in the incidence of caries of 43.2, 
92.1, and 19.5%, respectively^ In each instance, the increase in the incidence of 
caries was significant. These findings confirm those of Brunei et al, (14) in which 
a different acid-containing beverage (eider) ^vas found to be eariOgonic in the 
rat. 

The oxpcriniental caries (hidings further indicate that the latter preparation 
i.>^ significantly more cariogenic than unsweetened orange juice (Tabic 0), and that 
the "addition of phosphate to this beverage resulted in a significant decrease in 
tlie cariogenic properties of the beverage. The addition of phosj)hiUc in studies 
AB and \iC resulted in reductions of the caiiogenicity of PBOD mix of 54.5 and 
28..-)%, respectively. Perha|).s even inure significant is the finding that the addition 
of phnspliute negated completely the cariogenic properties of the beverage. In 
both instances, numerically (but not significantly) lower caries scores ^verc found 
iii rats given the phosphate-ennehed preparaticui than in those provided with 
distilled water. 

CONGLU45IO.\S 

A scries of in \'itro and in vivn studies was coTiducted to determine if carboxylic 
ucid-eontaining beverages alfeeted en:imol dissolution, erosion, and c\peiinicntal 
dental caiies, and to dctcrniine if the addition of ]>hosphatc infTueneed the^e 
systems bcuoriciaUy. The result.^ of these studies suggest that these ))cverages 
cause the di.ssnhition of enamel and procKico crosi(m in rat molars. Tlic deleterious 
potential of these i)cverages seemed to be present, rcgardle.ss of the presence or 
aV)senee of sucro.>e. Tiic ctddilion of phosphate reduced the magnitude of the 
damage to enamel. Tiie lindings v.'itli regard to exi)erinicntal caries indicate that 
the oiiriogeiiic prt>pert.ics of a typical aeid-eont:uning beverage can Ijc negated 
cnnipleteiy by the addition of phosphate. 
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